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EXECUTIVE SUMMARY

1. The WCB of BC Rehabilitation Services and Claim Manual Policy item #'s 15.50 - 1.e
and 2.e on hernia - post-operative wage loss, should be rewritten. The 42-day post-
operative time loss component of the policy should be changed to reflect the current
literature on this subject.

2. The ‘work relatedness’ of hernia(e) continues to be debated in the literature but, given
various parameters, the present policy on ‘acceptance’ of hernia is appropriate.

3. Non-inguinal herniae should be adjudicated on the same basis as inguinal herniae.

4. Acceptance of any type of herniae should be on the basis of an ‘aggravation’ of a pre-
existing condition.

5. There is no strong evidence found in the surgical and epidemiological literature to
dispute the 18 months time frame in the Rehabilitation Services and Claims Manual
Policy item # 15.51 for herniae reopenings and recurrences.

6. Any policy change should have an education program component directed towards
the medical/surgical community as they play a pivotal role in how any change is
effected.

7. Consideration of this change needs to incorporate the WCB’s corporate view on
whether policy is meant to ‘cover’ the average, most of, or the majority of individuals
with this condition.
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1.0 INTRODUCTION TO REHABILITATION SERVICES AND
CLAIM MANUAL HERNIA POLICY

Since the mid 1980’s the WCB of British Columbia has had in Rehabilitation Services and
Claim Manual (RS & CM) Policy item #'s 15.50 and 15.51 on Herniae (see section 1.1).
Over the years this policy has been put into practice and has given front line staff
(adjudicators, entitlement officers, case managers, medical advisors and managers)
direction on how to deal with claims involving (mainly) groin hernias. It should be noted
that this policy was developed internally after consultation with the external community,
including the general surgery section of the B.C. Medical Association. As a result of this
inclusive development of policy both internal staff and external stakeholders (physicians,
surgeons, worker and employer groups and advocates) had a ‘baseline’ or framework if
you will, from which to work. From the medical standpoint, because of the BCMA
involvement the external medical community was generally aware of the policy and
understood the rational and how such a policy worked within the ‘system’.

1.1 The Need for a Review

More recently, perhaps over the last 5 years or so, there has been increasing criticism of
this policy and many groups have suggested that RS & CM Policy item #'s 15.50 and
15.51 should be looked at once again from a policy, practice and medical perspective.
Although there is no hard data to back it up, it is felt by many in the medical community
that because of the aging of the physician/surgeon workforce and the introduction of
hundreds, if not thousands of new physicians into the medical workforce of B.C. since the
policy introduction in the 1980’s, these ‘new’ physicians have not been involved or
communicated with regarding the policy’s basis and hence have little to no understanding
of its foundation. This, in turn, has led to a change in expectations from the medical,
worker and employer communities. For example, the initial policy development suggested
(from a medical standpoint) that it was unusual for an individual with a work-related
hernia to require pre-operative time off work. Similarly, it was felt that only in
extraordinary circumstances would an individual require more than 42 days post-
operative time loss. At present, we see on an almost daily basis that workers are being
advised by their family physician and surgeons to remain off work until surgery has taken
place and, not infrequently, to remain off work post operatively for greater than 42 days.
Taking the advice of their physicians and surgeons in good faith, many workers do
indeed then have time loss beyond what was initially seen as reasonable when the policy
was developed in the 1980’s.

Two other factors of note also give rise to the need for a critical appraisal of the WCB'’s
present policy surrounding herniae. Perhaps the most important one is the technology
surrounding surgical repair of hernia. The last decade has seen the emergence of
sophisticated, ‘minimally invasive’ laparoscopic abdominal surgery. Every general
surgery resident, in their 5-7 year post MD training program, is trained extensively in this
highly technical mode of doing many types of abdominal (and other) surgery. Examples
include gallbladder surgery (cholecystectomy), bowel surgery and, of course, inguinal
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hernia repair. In many communities, the majority of inguinal hernia repairs would be done
via this laparoscopic technique. The fact that such surgery is considered to be much less
invasive than the more traditional ‘open’ repairs has led to what many surgeons believe
to be a much reduced convalescence time period and a significantly quicker return to
normal activities.

Perhaps the final factor suggesting the need for further review of RS & CM Policy item #'s
15.50 and 15.51 is the increasing body of knowledge seen in the surgical and
epidemiological literature regarding many aspects of inguinal hernia — specifically, its
pathophysiology, etiology or causation, its diagnosis and its treatment. Within that
literature (which, because of its methodology is undoubtedly more valid than prior
literature) is ‘new’ knowledge that invites critical review of the WCB’s present policy on
herniae.

To this end, the recently formed Evidence-based group has placed such a review on the
priority list for many of the reasons mentioned earlier, in conjunction, with numerous
internal and external requests for such a review.
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1.2 Rehabilitation Services and Claims Manual, Policy item #15.50

On the basis of the Board’s present understanding of the biologic characteristics of
herniae, the following principles are followed to determine the acceptability of hernia
claims. It is, of course, essential that the claimed work causation circumstances
should be reported to the employer as soon as is practicable.

1. Direct Inguinal Herniae

a.

There must be increased intra-abdominal pressure or evidence of severe
direct trauma resulting from the work or employment preceding the
appearance of the hernia.

There should be no prior hernia at the site.

The age or general physical state of the claimant should be such as to
predispose to the formation of a direct hernia.

Pre-operative wage loss will not be allowed without adequate medical
explanation of the reasons.

Post-operative wage loss will be limited to 42 calendar days unless there
are complications which justify an extension of the convalescent period and
which are adequately described by the attending physician. The Board may
require a further examination.

The hernia will be considered to be an aggravation of a pre-existing
condition and surgery will be recognized as an attempt to correct the
aggravation.

2. Indirect Inguinal Herniae

a.

There must be increased intra-abdominal pressure resulting from the work
or employment preceding the appearance of the hernia. The hernia should
follow this event within a reasonable time period, normally no more than 72
hours.

Where a claimant suffers bilateral herniae, it is extremely unlikely that both
will have resulted from the same incident. However, where a claim for one
of those herniae is acceptable in accordance with the principles set out
above, the Board will accept responsibility for both herniae if the evidence is
such that it is not possible to determine which of the two herniae did result
from the employment.

The hernia will be considered to be an aggravation of a pre-existing
condition and surgery will be recognized as an attempt to correct the
aggravation.

Pre-operative wage loss will not be allowed except under unusual
circumstances, which are fully detailed by the attending physician.
Post-operative wage loss will be limited to 42 calendar days except where
there are complications, which are fully explained by the attending
physician. The Board may require a further examination.
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In the case of inguinal herniae, sometimes the surgery must be done urgently
because of certain threatening complications, such as bowel obstruction or
inability to reduce the hernia. Most often there is no urgency about the operation
and seldom is there need to stop work while awaiting surgery. There is no medical
evidence to suggest that work generally aggravates a hernia, makes the surgery
more difficult or less successful, or increases the complications following surgery.
Where a treating physician’s report certifies to the Board that the worker is
disabled pre-operatively, other objective evidence regarding the worker’s condition
will be sought to either verify or dispute the treating physician’s opinion. Usually
this would consist of a medical examination at the Board.

When the first document is received on a hernia claim, a letter is immediately sent
to the worker, which states in part:

"Please call (the Board) immediately if your doctor has told you to stay off work."

If the document indicates that the claimant is off work due to the hernia, the worker
is also contacted by telephone by the Adjudicator to advise that the Board does
not normally pay pre-operative wage loss on hernia claims. The adjudication of the
claim is then accelerated. This could involve a telephone call to the employer to
obtain the necessary information on which to base a decision.

Immediately following acceptance of the claim, if the claimant is still off work, the
file will be discussed with a Board Medical Advisor, who should examine the
claimant promptly if the question cannot be resolved by contacting the attending
physician or surgical consultant. If the Board Medical Advisor confirms that the
worker is not disabled, the worker is so advised at that time by the Adjudicator.
This verbal decision is confirmed in writing. Wage-loss compensation will then only
be paid up to the date of the examination, but will be reinstated as of the date of
admission to hospital for surgery. The Board Medical Advisor may use discretion
in such cases and decide to contact the treating physician to discuss the matter.

After surgery, the operative site usually heals without difficulty. Return to work in
uncomplicated cases will be governed to some degree by the nature of the work to
be done, but is usually possible in four weeks. Some complications may delay this
return to work.

3. Femoral Herniae

These are unusual herniae and are generally not related to effort but may follow
increased intra-abdominal pressure. Similar considerations will pertain as for
inguinal herniae.

4. Epigastric Herniae
These are not generally secondary to trauma or strain.
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5. Incisional Herniae

a. If the primary incision is not the result of a compensable condition, the claim
should be considered as a new claim and there should be:

I. an incident causing severe direct trauma to the site of the incision or
marked increase in intra-abdominal pressure;

ii. the appearance of a hernia shortly after the occurrence of the trauma
or incident;

iii. the incident or trauma should be reported to the employer as soon as
is practicable.

b. If the primary incision is the result of a compensable condition, the claim
should be considered as part of the original claim unless there has been a
significant new trauma. If there has been significant new trauma, a new
claim should be established.

6. Diaphragmatic and Hiatus Herniae

These herniae should only be considered for compensation purposes if:
a. There has been a severe crushing injury to chest or abdomen, or
b. There has been direct trauma to the diaphragm (gunshot wound, stab
wound, etc.) at the site of the hernia.

7. Internal Herniae

These are not considered to be related to effort, strain or work and are not
compensable.

8. Umbilical Herniae

These are clearly congenital herniae and are not related to stress, strain, work
effort or trauma, except in most unusual circumstances.

9. Incarceration of Herniae

Incarceration of hernial contents may occur during effort in a claimant with a prior
hernia. The Board responsibility in this case is limited to relief of the incarceration,
usually possible by manual manipulation. If manual manipulation is unsuccessful,
however, surgery may be necessary. If surgery is necessary for relief of
incarceration, it is a Board responsibility.
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1.3

Rehabilitation Services and Claims Manual Policy item #15.51
Herniae Reopenings and Recurrences

Prior Compensable Herniae

a. Recurrence Under 18 Months
If no new incident is reported, such claims are usually reopened. If a
significant new trauma is reported, it is usually adjudicated as a new claim.
b. Recurrence Over 18 Months
Such recurrences are generally adjudicated as a new claim and are
decided on the merits of the case. This consideration, however, also
includes evaluating the question of reopening the old claim.

Prior Non-Compensable Herniae

a. Recurrence Under 18 Months
These are adjudicated on the merits of the case. Because of the potential
for recent hernia repairs to break down, it is expected that to be acceptable
there must be clear evidence to establish a relationship of the breakdown to
the worker’'s employment.

b. Recurrence Over 18 Months
These are adjudicated on the merits of the case.
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2.0 WCB STATISTICS ON HERNIA

Policy item #'s 15.50 and 15.51 of the Rehabilitation Services and Claims Manual sets
out the WCB of BC’s policy on its handling of claims for herniae. To put this in
perspective, the following are WCB generated statistics (data were downloaded from the
WCB Enterprise Datawarehouse on August 28,2002. Additional data were provided by
the Statistics Department).

5687 hernia claims were accepted in the 15 year period 1987 - 2001.
- 96.8% of the claimants were males and 3.2% were females.
- The average age of the claimants was 41.0 years old
- Males average 41.1 years old, older than females, averaging 40.4 years old.
According to its anatomical site, 5455 (95.9%) claims were accepted for inguinal hernia.
- 60 (1.1%) for femoral hernia
- 155 (2.7%) for umbilical hernia
- 17 (0.2%) for other sites.
The majority of the claims were granted for Short Term Disability (5648 claims, 99.3%).
17 (0.3%) claims were accepted for Health Care Only
20 (0.4%) claims were accepted for Long Term Disability.
During the 15 year period (1987 - 2001), the WCB of BC spent $ 32,018,995.80 for all
hernia-related claims.
$ 28,457,694.40 was spent on the 5648 STD claims, while $ 3,554,229 was
spent on the 20 LTD claims.
On the average, $ 5038 was paid for the STD granted claim.

Average number of hernia claims the WCB accepts per year = 379
Average number of calendar days wage loss paid = 43 days
Median number of calendar days wage loss paid = 32 days
Average weeks lost per hernia claim (estimated) = 8.1 weeks
Number of surgical procedures undertaken per year (1997-2001) = 255
Average surgical care cost per claim (surgeons fee only) = $290.00
Average total HCO, STD and LTD Claims costs for all claims per year = $2,134,600
Average total health care costs for all claims per year = $142.000
Average total rehabilitation costs for all claims per year = $50,222
From 1987-2001, 20 LTD awards for hernia claims, average LTD cost of = $154,532

The above statistics will be used further (section 9.0) in a cost / benefit analysis
subsequent to the literature review.

10
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Figure 2.1.1 and Figure 2.1.2, below, represent the number of hernia surgical invoices
received for each of the many different ‘types’ of hernia surgical repair, for the years 1999
— 2001. The dollar amounts reflect only the surgical cost and do not include anesthesia,
hospital or other rehabilitation costs.

During this 3 year period, there were 684 hernia repairs paid by the WCB. 84 (12.3%)
were re-current cases. As you can see, it appears (unexpectedly) that the majority of
repairs undertaken around the province are done via the open route (612 (89.5%) cases).
While this may be influenced by the training of the surgeon and the facilities in which the
procedure is undertaken, it is an important consideration as will be discussed under
section 6.2 and 8.0.

It should, however, be noted that input from the B.C. Medical Association (Section of
General Surgery) suggests the initial enthusiasm for laparoscopic hernia repair is now
somewhat tempered and that our present data may well reflect how hernia surgery may
continue to be undertaken in the province.

It is also worth commenting on the ‘validity’ of the data we have accessed. WCB'’s
databases suggest we accept an average of 379 cases of ‘herniae’ per year. In the 3
years 1999 — 2001, 773 surgeries were paid for by the Board. Thus 773/1137 = 68% of
those individuals who had a claim coded as ‘hernia’, ultimately came to surgery. From a
medical/surgical standpoint this would appear very low and makes the authors question
the data’s integrity. From a general standpoint, one would expect that the vast majority of
individuals diagnosed with a hernia would ultimately come to surgical repair.

Initially, data gathered from WCB Enterprise Datawarehouse showed that in the 15 year
period 1987 — 2001, there were 23 LTD hernia claims. Upon reviewing these individual
claims, it was discovered that 3 (13%) out of these 23 hernia LTD claims were not
accepted for hernia. Out of these 3, one was accepted for hand injury, one for low back
injury and other for left groin strain and low back injury. Of the 20 hernia LTD claims, 14
(70%) were awarded LTD due to recurrent hernias (up to 4 times re-operation), 3 (15%)
due to accompanying low back injury and 3 (15%) due to post-operative ilio-inguinal
nerve entrapment. Overall, there were 6 (30%) LTD cases who had post-operative ilio-
inguinal nerve entrapment.

11
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Figure 2.1.1 No. of herniorrhaphy cases paid by the WCB of BC in the year 1999 —
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Figure 2.1.2 Number of dollars spent by the WCB of BC for herniorrhaphy in the
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3.0 LITERATURE SEARCH STRATEGY

An overwhelming amount of literature has been published concerning groin or inguinal
hernias. For this reason, search results were limited by year (1990 to the present) and by
language (English). In addition, major databases were searched for the three aspects of
hernias:

1. etiology or risk factors (for primary and recurrent hernia)
2. surgical treatment
3. disability

The strengths of each database were matched to the focus of the search in an effort to
reduce duplication and keep the search results to a manageable number.

THE FIRST SEARCH focused on the causes of hernias, both generally and in an
occupational context. PubMed and OSH-ROM were chosen for this reason and searched
separately. The major subject hernia, inguinal was used in conjunction with such PubMed
subheadings as etiology, epidemiology, and pathophysiology, as well as publication types
of review and meta-analysis. Further keywords such as risk factors (also used as a
subject) and lifting were searched to ensure that key concepts were included. Because
OSH-ROM has a strong emphasis on occupational medicine, more so than PubMed, it
was also searched using similar keywords.

THE SECOND SEARCH focused on surgical treatment and outcomes. Since PubMed
provided sufficient coverage, it was the only database searched. In PubMed, the major
subject hernia, inguinal was combined with the subheading surgery, and the results were
narrowed by using the subject heading treatment outcome, return to work or return to
daily activity and publication types: review, meta-analysis, practice guideline, clinical trial,
and randomized clinical trial with limitation toward human subject.

THE THIRD SEARCH focused on disability from hernias. PubMed was searched by
combining subject headings of hernia, inguinal with disability evaluation, work capacity
evaluation and workers’ compensation. The resulting number of hits was much smaller,
and a further search of the DIALOG databases, Embase, Biosis, Scisearch, and
Insurance Periodical Index, supplemented the PubMed results. The DIALOG search used
relevant keywords in the title and descriptors.

After the articles were obtained, further articles were selected from the references.

Appropriate non-English papers were retrieved and translated. Overall, there were 233
manuscripts retrieved and 214 of these articles were cited in this study.

13
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4.0 REVIEW REFERENCES / BACKGROUND MATERIALS

As previously noted — there is a vast literature on many different aspects of hernia. While
the initial intent of this review was to examine the issue of ‘etiology’, it became very
evident from the background reading that this issue was of lesser importance than that of
postoperative ‘disability’. To this end, the authors have separated the background review
materials into two (2) sections, namely:
i) ETIOLOGY / PATHOPHYSIOLOGY / EPIDEMIOLOGY OF HERNIA
(Appendix A) and
i) RETURN TO ACTIVITY / POST OPERATIVE CONVALESCENCE
(Appendix B).

All references within the body of the text will be cited as per convention in the reference
section at the end of this paper.

14
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5.0 HERNIA — MEDICAL / SURGICAL ASPECTS

The following portion of this document describes many of the medical and surgical
aspects of hernia, including its epidemiology, pathophysiology and etiology. All
references are cited and are included in the reference list at the end of the document.
The reader should be aware, however, that numerous papers and texts that were
necessary ‘background’ reading are not always cited. Specifically, because of the nature
of the review, it was not amenable to a ‘high level’ systematic review as has been
undertaken with other evidence based projects. Specifically, the issue of etiology of
hernia did not allow for ‘only’ randomized control trial or other ‘gold standard’ analysis
Case report and case series type of studies were also included. To this end, and
recognizing the potential policy considerations of this review, the author describes only
some of the more often cited and quoted views on this subject. However, other, non-
referenced literature is attached in appendices A and B. Any reader wishing to review
that wider body of information can then do so.

Similarly, the section on return to activity issues (Section 6.0) describes many papers and
other documents reviewed. It is not inclusive of all the materials assessed — these are all
outlined in Appendices GG. As noted earlier in this paper, it became clear during the
early phases of this project that perhaps the most important portion of RS & CM policy
item #15.50 that was not ‘in line’ with much of the literature was that of post operative
convalescence. To this end, that portion of the surgical literature was extensively
reviewed with its goal being to retrieve as much numerical data as possible on the
subject. That is the subject of Section 6.2.

5.1 Definition

Schwartz et al® defines hernia as a protrusion of a viscus through an opening in the wall
of the cavity in which it is contained. For the purposes of this paper we will be discussing
abdominal wall hernia and its implications to WCB in terms of its financial, medical and
policy considerations.

5.2 Abdominal wall herniae

The hernial orifice is the defect in the innermost layer of the abdomen, and the hernial
sac is an outpouch of the peritoneum. Abdominal wall hernias only occur in certain areas
— namely, where aponeurosis and fascia are devoid of the protecting support of striated
muscle. Many such areas are present in the ‘normal’ individual but others may be
acquired through muscular atrophy, surgery or trauma. Because of these anatomical
relationships, common sites of hernia include the groin, umbilicus and the linea alba.
Other hernia sites are less common and will not be the subject of this paper. Figures
5.1.1 and 5.1.2 illustrate this definition.

15
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5.3 Groin Herniae

Groin herniae are generally divided into two types. Those that occur above the
abdominocrural crease are described as inguinal and those that occur below this
anatomical landmark are defined as femoral hernia. Inguinal hernia are further divided
into direct type (where the sac protrudes outward and forward) or indirect where the sac
protrudes obliquely or tangentially toward and occasionally into the scrotum.

16
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5.4 Epidemiology

It is estimated that in the United States 700,000° herniae are repaired yearly. As far back
as the mid 1800’s there is evidence that suggests that the prevalence of hernia was
approximately 3.2% (1,152,000 in a population of 36 million). Rutkow'®* describes much
of this early epidemiological work including its prevalence, incidence and demographic
features. A 1978 study by Abramson et al®’ contrasts somewhat with a RAND study®
done in 1983 in terms of its burden to society. Despite this it appears that the prevalence
in North American society is 2.5 — 4%. Well entrenched in this literature is the knowledge
that abdominal wall herniae are much more common in males than females. The
Shouldice Hospital in Toronto has the largest service and experience in hernia repair.
Figures from a 1993 paper'®® suggest that women account for only 2.5% of the 250,000
cases treated at the hospital over a 50 year period. Tables | and 1I*** describe some
further descriptive statistics that were produced after combining a US National Hospital
Discharge Survey and a more recent US National survey of Ambulatory surgery.

Table 5.2.1'%

ABDOMINAL WALL HERNIA OPERATIONS IN THE UNITED STATES, 1996

Procedure* Outpatient Inpatient Total

Inguinal hernia
Unilateral repair (53.0) 458,000 62,000 520,000
Bilateral repair (53.1) 73,000(x 2) 15,000(x 2) 176,000
604,000 92,000 696,000
Femoral hernia (53.2) 19,000 6,000 25,000
Umbilical hernia (53.4) 120,000 46,000 166,000
Incisional hernia (53.51 and 53.61) 40,000 57,000 97,000

Other abdominal wall hernia (epigastric,
spigelian) (53.59 and 53.69)

*Figures in parentheses represent ICD-9-CM codes.

T These figures do not include Veterans’ Administration and other federal government-type facilities.

Accordingly, for groin hernia repairs with their overwhelming male distribution, the numbers should be increased an
additional 5%.

t Bilateral inguinal hernia repairs were multiplied times two to account for the total number of individual inguinal
herniorrhaphies.

18
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Table 5.2.2'"

AGE AND SEX CHARACTERISTICS OF HERNIORRHAPHY PATIENTS IN THE
UNITED STATES, 1996

Sex (%) Age (%)

Procedure* Male Female <15 15-44 45-64 >65
Inguinal hernia (53.0 and 53.1) 90 10 18 29 23 30
Femoral hernia (53.2) 30 70 <1 19 29 48
Umbilical hernia (53.4) 57 33 13 33 36 17
Incisional hernia (53.51 and 53.61) 35 65 <1 25 35 39
Other abdominal wall hernia 43 57 1 32 40 26

[epigastric, spigelian, etc.]
(53.59 and 53.69)

*Figures in parentheses represent ICD-9-CM codes.

T These figures do not include Veterans Administration and other federal government-type facilities.
Accordingly, especially for groin hernia repairs with their overwhelming male distribution, the “true” percentage
For males will be slightly higher.

From a societal standpoint (including WCB'’s) it is of significance what an individual’s
‘causal perceptions’ are regarding hernia. Rutkow'® describes many of these from a
recent (1997) random survey of 1000 Americans. He notes the following:

“98% of respondents believed hoisting a heavy object could cause hernia
54% felt that coughing could produce a hernia

60% felt that injury could be causative

54% thought obesity could contribute to hernia formation

40% suggested lack of experience was important in its formation

2% felt smoking had an impact on its development

Of interest, 62% understood that individuals could be born with a hernia

Regarding surgical treatment, of those interviewed:
42% felt a hospital stay of at least three days was required.
9% were aware of it being a day care procedure.

When asked about return to normal activities post operatively:
66% felt it took a month or more”

An earlier study® suggested:
91% of individuals interviewed felt there was no need for activity
restriction prior to repair.
4% felt the presence of a hernia impacted on the majority of activities of
daily living.
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5.5 Pathophysiology / Etiology

Donahue®, in a chapter in the recent textbook HERNIA — 4" Edition (1995), describes
many theoretical aspects of hernia including its anatomy, its pathophysiology, its
diagnosis, its treatment and, of course, its etiology. In each of his reviews he notes that
congenital factors are undoubtedly important in its genesis (especially in indirect inguinal
hernia development) but that “Equally important causes that cannot be easily described
are related to the wear and tear of living, such as repetitive local trauma, degenerative
changes associated with increased abdominal pressure and altered collagen synthesis in
middle age”.

In his discussion of the less common umbilical hernia Donahue® concludes “The
emphasis on congenital factors is not meant to imply that sudden stresses such as
abdominal trauma or industrial accidents, or chronic processes, such as multiparity, may
not play a role in the sudden appearance of hernia in a patient previously without
symptoms. The latter factors are thought to be provocateurs only in the presence of
‘fertile ground’ — the weak or attenuated transversus-transversalis layer”. A more in depth
discussion of altered collagen metabolism, malnutrition, smoking, repeated strenuous
activity, and iatrogenic factors are available in Reference®*.

In 1959, Davis'® produced a case series report on five healthy adult males. His study
looked at intracavity pressures (esophagus, stomach, rectum) in those individuals while
lifting a series of weights in a number of different positions. His data showed that “there is
but little pressure change within either trunk cavity when weights are lifted in the erect
posture. They show that there is a considerable increase in pressure when stooping, and
that there is a direct relationship between the magnitude of the weight and the height of
the pressure induced”. He further concluded that “the intraabdominal pressures are
largest in the stooping and prone positions, so that hernia and prolapses seem less likely
to occur if the positions are avoided when lifting: additionally, of course, bending down to
lift a weight is clearly contraindicated in the postoperative management of reparative
procedures”. Present physiological and surgical thinking may dispute his
conclusions3*°061:83,

In 1976 Abramson et al®’ undertook a community health survey in a neighborhood of
western Jerusalem. As part of this cross sectional survey they examined the
‘epidemiology’ of hernia in that population. Among 1883 men examined, Abramson found
459 men with inguinal herniae. Recognizing the limitations of their investigation they
found the following:

The prevalence rate for those aged 25 and over was 18 occurrences /100 men
the lifetime prevalence was 24 occurrences /100 men
the prevalence of hernia rose with age
the prevalence of hernia was significantly higher in those men reporting
the presence of varicose veins, symptoms suggestive of prostatism and
evidence of hemorrhoids.
the presence of hernia was low in men in the presence of obesity
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there was no significant increase in those that reported chronic cough,
constipation or physical activity at work

Others have looked specifically at ‘new’ factors thought to possibly relate to hernia
development. Liem et al®? looked at potential risk factors in women in a small study
involving six hospitals in the Netherlands. The researchers concluded that total physical
activity was not associated with hernia and more notably that a high level of sports
activities was associated with less inguinal hernia. Liem at al also found that obesity was
protective for hernia development. Other findings that contrast to earlier reports
suggested smoking, appendectomy, other abdominal operations and multiple deliveries
were not associated with increased risk of hernia development. They did identify two
positive risk factors, namely positive family history and constipation.

In a retrospective case control interview study out of Spain® looking at risk factors
associated with inguinal herniae the authors suggested that the only positive risk factor
was level of physical effort.

A more recent cross sectional study performed by Kang et al®® noted that in 1994 there
were an estimated 30,791 work related hernias in males reported by US private health
care establishments. After their analysis they concluded that although the rate ratios for
hernias varied significantly within occupations and industries, the highest rate ratios
found were in those industries and occupations involving manual labor. They suggested
this lent support for the ‘*hypothesis’ that hernias can be work related.

In a more biomechanical, physiologically oriented study on groin connective tissue
characteristics, Pans et al”® used fresh samples of groin tissue harvested from individuals
undergoing hernia repair and subjected them to various biomechanical stresses. The
authors suggest their findings allow the conclusion that ‘presently reported biomechanical
alterations seem to be the cause and not the consequence of hernias’. This is therefore
in keeping with other authors’ thoughts that inherent connective tissue pathology
‘probably plays a role in the genesis of groin hernia’.

A paper by Flich et al”®, out of Spain, assessed various suspected ‘risk factors’ in the
development of hernia. They attempted to look at the ‘origin’ of inguinal hernia in relation
to level of physical work activity. They concluded that there was indeed, a positive
relationship. They stated in their conclusions that “the results of this study show that
physical effort, as a risk factor, is closely related to the appearance of inguinal hernias. A
person whose work involves lifting or other strenuous exertion has a higher risk than
those whose jobs are less strenuous. This conclusion was reached after taking into
account not only the weight lifted, but also the number of years in this activity.”

In 1997, Akin et al®*® examined 27,408 army service men aged 20 to 22 years old.

3.2% of those examined showed physical evidence of an inguinal hernia. These figures
are certainly in keeping with the previous studies that have been mentioned.
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Abrahamson®®’ has produced a relatively in-depth article on the etiology of both primary

and recurrent groin hernias. He makes a number of points which are summarized below:
“The factors that bring about the failure of the fascia transversalis in
less than 5% of humans and those that ensure its permanent
integrity in the others are the issues that must be addressed when
considering the etiology and pathophysiology of groin hernias...the
cause of groin hernia is probably multifactorial with one or more
factors applying in any particular case.”

He then discusses, in detail, many potential elements that enter into multifactorial etiology

including:

the patent processus vaginalis

defect in the physiologic shutter mechanism. The shutter mechanism
protects areas in the groin which are weak in nature. This mechanism is
activated when the abdominal muscles contract and can increase in
intra abdominal pressure

passive raise of intra-abdominal pressure with relax abdominal muscle
such as in pregnancy. Passive raise of intra-abdominal muscle will not
activate the shutter mechanism to protect the weak area in the abdomen
the integrity of fascia transversalis - collagen pathophysiology. Collagen
fibers make W the tissue of fascia transversalis and give it its strength.
Disturbance in the normal production of collagen, such as among those
who have Marfan’s syndrome, will create a weaker area in the fascia
transversalis

heredity ... “Heredity also plays a part in development of groin hernias,
as evidenced by the high incidence of hernias in several generations of
a family above that of the general population. It is not clear whether in
these families there is a higher incidence of patient processes vaginalus
or a defect in the structure of the fascia transversalis, or both”.

cigarette smoking. It's been shown that smokers have a systemic
protease-anti protease imbalance. It is hypothesized that this condition
is causing damages to collagen and connective tissue

general factors. Under this section, Abrahamson notes “The incidence of
groin hernia is the same in sedentary workers as in heavy manual
laborers, indicating that strenuous physical activity alone does not cause
hernias; however it does bring about a rise in the intra-abdominal
pressure and so may cause an existing small and unnoticed groin hernia
to expand and become more obvious. It may also be the final factor
bringing on a hernia in those predisposed to herniation by other, more
basic causes”.

In 1996, another United Kingdom study by Smith et al*® looked at 129 patients with
inguinal hernia. They reviewed the ‘issue’ of whether hernia could be said to be
due to a single muscular strain. They concluded, “This study confirms that there is
seldom any subjective association between a muscle strain and the onset of a
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groin hernia.” They also commented that given the prevalence of herniation in the
general population at 4% the ‘high incidence of contralatered hernias in our series
as a whole (38%) also suggests that constitutional factors are of considerable
importance.” They suggest some guidelines in assessing whether an ‘event’ may
have ‘caused such hernia’.

In an article entitled “Inguinal Hernia: Medicolegal Implications™® from the United
Kingdom, Schofield, a professor of surgery at the University of Manchester
undertook a retrospective review of 108 patients who had been referred to him by
solicitors for “examination alleging groin injury at work”. While there are obvious
inadequacies and deficiencies in this review, the author concludes “It should
remain established that, before a case is accepted as traumatic in origin, there is a
demonstrated close relationship between a causative event and the development
of the hernia”.

5.6 Non-Inguinal Herniae

It is recognized that this nonsystematic review of the etiology and pathophysiology of
herniae formation will have its critics. However, the literature on this does not readily lend
itself to such an academic review. The Evidence-based group does, however, feel
strongly that reasonable conclusions can still be drawn from the information at hand.

It does appear evident that rarely, if ever, can one single entity be said to be causative of
inguinal herniae formation. As discussed, many factors have a role to play. The literature
around norringuinal herniae is even less voluminous when it comes to etiology.
Umbilical, ventral, incisional, epigastric, femoral and other less common herniae certainly
have their similarities and specific differences when compared to inguinal herniae.
Hernia, such as umbilical hernia, may have more of a congenital contribution but in the
adult patient it would appear that once again, many factors are necessary for the
appearance of the condition.

If one accepts, from a ‘compensation’ standpoint that inguinal herniae are never solely
due to work effort or trauma, then the Evidence-based group feels that the WCB should
accept such herniae on an ‘aggravation’ of a pre-existing condition basis only.

Similarly, the Evidence-based group feels that non-inguinal herniae should be treated by
the WCB on the same basis.
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6.0 RETURN TO ACTIVITY ISSUES

6.1 General Issues

As one can see, since Bassini’s historical paper written in 1897*° on hernia and its
repair, there has been much thought and in-depth discussion on the actual etiology of
hernia development. Perhaps over the last 20 years or so, these ‘thoughts’ have been
held to higher standards and a more rigorous level of science, as some of the studies
guoted above demonstrate.

Many ‘older’ notions have not withstood scientific scrutiny. For instance, the 1959 article
by Davis'® and his notion that postoperative lifting of weights should be avoided is in
direct contrast to the now more prevalent notion that early return to all activities is not
harmful. Baker et al®* reiterated this in his 1994 paper suggesting that “with regards to the
duration of convalescence following an inguinal hernia repair, both surgeons and general
practitioners are giving advise which is more in line with surgical thinking than it was the
case a decade ago. This advice, however, is wrongly influenced by factors which have no
effect on the subsequent success of the hernia repair”. His group is quite blunt in stating
“most doctors are wrongly advising patients on when to return to work following an
inguinal hernia repair.”
Another author, Rider et al®, after undertaking a retrospective postal survey came to
much the same conclusion and states in his 1993 work, “in conclusion, this study
indicates that the time off work following routine inguinal hernia repair is reducing and
coming in to line with current surgical thinking. However, spurious factors such as the
type of work continue to influence this time interval. Education of GP’s and, before
operation, of patients may be one method of successfully influencing this”.

Another recent article from the U.K. looked at current principles and practices in how long
patients convalesce after hernia repair. Robertson et al®® felt that the responses to their
survey showed that doctors continue to have ‘definite’ views on how long patients should
remain off work. In particular they state, “moreover, those GP’s who advise relatively long
periods of rest from sedentary work and also those that advise prolonged restraint from
light or heavy work.” Thus, some practitioners appear generally conservative in their
advice, while others tend to be more ‘radical’. The authors further comment on the wide
variation in practice and that “previous studies suggest that an earlier return to work has
no adverse consequences.... The degree of adherence to what has shown to be out
dated dogma at first appears extraordinary...”.

In 1994 Shulmanr®® writes that post hernia repair “... immediate return to full activity as
soon as soreness permits has not increased recurrences. Several large studies in the
United States, which have undertaken almost a quarter of a million operations, confirm
this.”
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He furthers this view and states: “patient motivation is the driving factor in the decision to
return-to-work and that depends on the confidence in their repair. This, in turn depends
largely on what they have been told by the attending surgeon or physician. Repeated
emphasis that what they do physically will not effect the strength of their repair reassures
patients that early return to work is safe and justified... elimination of such iatrogenically
induced anxiety can go far to reduce unnecessary time off work, thereby resulting in
substantial economic savings.”

In 1992, a former Professor and Chairman, Department of Surgery at the California
College of Medicine, Bellis® writes about his experiences after undertaking 27,267
inguinal hernia repairs over his career. His article advocates a “post operative regime of
immediate post operative ambulation and unrestricted activity... return-to-work requiring
heavy lifting the same day reduces tension on the mesh, increases the strength of the
incision, prevents complications and minimizes pain.”

A recent paper out of Denmark® undertook a prospective, descriptive, consecutive
guestionnaire case series on 100 patients who were treated for inguinal hernia. The main
outcome measure in this 1999 study was ‘duration of absence from work or main
recreational activity’. Prior to surgery the patients were advised to resume all normal
duties the day after operation but to postpone heavy physical work (i.e.: furniture movers)
or energetic sporting activities for three weeks. Their survey results suggested 64
patients did not follow their recommendation because of pain and/or advice from the
general practitioner. The overall median number of days absent from work was six. This
study once again brings to light the importance of setting expectations based on evidence
already within the literature. It also suggests again that education of health professionals
as well as patients is necessary. This is in line with the thinking of Ross*** as well as that
of Semmence and Kynch'*>,

There are innumerable papers on the subject of what constitutes ‘appropriate’ post
operative convalescence. A few of those papers have been described above to give the
reader a sense of what much of the literature is saying or has said on this subject. Much
of it seems to be of the ‘opinion’ variety, which (as any textbook or article on evidence
based medicine will tell the reader) is the lowest quality of evidence. Such ‘evidence’
should encourage decision makers to search for higher quality information prior to
making any significant decisions. In keeping with this theme, section 6.2 follows and
outlines some of the issues at hand.

6.2 Post Operative Convalescence — Data from the Literature

It is evident in the medical and surgical literature that what is documented and studied in
those journals does not always translate quickly or easily in to the ‘real’ world. This holds
true for many aspects of medicine in general. However, this portion of the paper will
attempt to answer the question, “What does the literature say about post hernia repair
convalescence?”. i.e.. What advice should practitioners be giving patients about their
post op recovery, including return to full activities and work?
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To this end, an extensive review of 140 articles relating to hernia and its post operative
natural history were analyzed with a view to establishing a database of postoperative
time courses. All articles were manually searched for data on this subject. All articles
were cross-referenced and other articles presented in Appendix B, where appropriate,
were obtained. All days quoted refer to days to return-to-work (RTW) or, if noted, return
to activities of daily living (RADL). Where stated in the article, it was noted if the days
were mean, median or ranges. Similar data was then extracted (i.e. means or medians)
in conjunction with the number of patients in the study and are seen in Appendix C
(tabular) and Appendices D-G (graphical).

It is also evident that most of the research on surgical repair of hernia contrasts various
parameters of open (O) repair and laparoscopic (L) hernia repairs. These are separately
noted in Appendices C-H.

A recent ‘Cochrane Collaboration’ review'*® (Appendix 1) on hernia repairs will be
discussed separately in section 7.0. Because of its international reputation as, perhaps
THE authoritative source of evidence based reviews, the Evidence-based group feels this
paper (recently updated, November 2001) warrants special attention.

Appendix C is a compilation / collation of all papers retrieved that describe studies
looking at time to return-to-work (RTW) or time to return to activities of daily living (RADL)
after ‘open or ‘laparoscopic’ hernia repair. The accompanying table and graph outline the
numbers of patients involved in each trial, their ‘mean’ or median RTW or RADL time (in
days, where stated) and a running total of the aggregate numbers of patients.

The final ‘figures’ invite further comment. As one can see, both open and laparoscopic
groups suggest post operative return to work (RTW) or return to activities of daily living
(RADL) takes place in the majority of patients in, approximately, under 30 days. We feel
this is a conservative estimate of what the literature reflects.

Further, (and we feel this is quite important to note since it is to be expected that
increasing numbers of hernia repairs are undertaken via the laparoscopic route in B.C.) it
is evident that the minimally invasive or laparoscopic route of hernia repair allows most
patients to RTW / RADL in under or about 14 days. Combining both groups of data from
each arm of data, open and laparoscopic, retrieved (Appendix C) suggests a mean,
combined RTW /RADL of approximately 19 days (Table 6.2.1) and a median RTW/RADL
time of approximately 14 days (Table 6.2.2).
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Mean Data (days)
Laparoscopy Open
Group #Patients Group #Patients
11.7 days 3965 27.2 days 3643

Mean (average) RTW or RADL for all groups combined
= 19.2 days (7734 patients)

Median Data (days)
Laparoscopy Open
Group #Patients Group #Patients
14.0days 7482 8.0 days 4885

Median RTW / RADL for all groups combined =
14 days (12367 patients)

While the specifics of the above data calculations may be open to academic debate, it
appears clear that the WCB’s present policy of allowing close to 42 days for post
operative convalescence is not supported by the above data.

The reader is encouraged to review Section 7.0 on the Cochrane Collaboration review
(2001) that has published data on this subject as well, which should be viewed as an
authoritative and independent review of this same issue.

6.3 Early Return to Work and the Risk of Recurrent Hernia

The rate of recurrence after primary hernia surgery varies from 0% to 30%'%2% |n a
tissue-based tension repair, 50% of recurrences do not appear until more than 5 years
post-operative. In contrast, in a prosthetic-based hernia repair (either open or
Iaparcigé:opically done), the majority of the recurrences usually occur within the first 3
years—.
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Various factors have been identified as associated with hernia recurrence. These factors
include:

the type of operation (open or laparoscopic; prosthetic or tissue based),

duration of follow-up of the study,

surgeon’s expertise (surgical error),

large primary hernia size (3 5 cm),

having chronic obstructive pulmonary disease,

post-operative complications such as inguinal haematoma,

age (older patient is more likely to relapse),

smoker,

history of previous abdominal surgery and

alcohol consumption?®+242,

Searches on published literature via PubMed failed to identify any study looking
specifically into the association between early return to work and the risk of hernia
relapse. One study showed a negative relationship between physical activity and hernia
relapse*'?. There were twice as many patients who did not relapse and did physical
activities compared to those who relapse and did physical activities during 34 months
follow-up. Based on this study alone, the association between physical activities and
hernia recurrence is still inconclusive since this study was a retrospective, observational
in nature and failed to take into account other factors that may affect hernia relapse.
Another and methodologically better study**® showed that the employment status of the
patients did not affect hernia recurrence.

6.4 Time Frame of Recurrent Hernia

RS & CM Policy item # 15.51 on hernia reopenings and recurrences provides 18 months
as the cut off point for automatic re-opening of previously accepted hernia claims.

Beside the expert statement above'®, anecdotal evidence shows that about 64% of
hernia recurrences occurred in the 1% year after hernia repair and about 90% occurred in
2 year after hernia repair'® 2%,

On the issue of recurrent hernia, Saskatchewan®® and Alberta®® Worker's
Compensation Boards provide 1 year as the cut off point for automatic re-opening of
previously accepted hernia claims. Thus, presently there is no evidence in the literature
to dispute RS & CM Policy item #15.51 regarding 18 months as the cut off point to
automatically re-open previously accepted hernia claims in the event of recurrent hernia.
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7.0 COCHRANE LIBRARY DOCUMENT

Appendix | gives an in depth background of the United Kingdom based group called the
Cochrane Collaboration. This group, now an international effort (15 countries, including
Canada) has, as part of its mandate, a system to undertake “systematic reviews of health
care intervention”. These reviews are undertaken using only strict, evidence based,
scientifically sound principles.

To this end, a November 2001 update in the Cochrane Library, “Laparoscopic techniques
versus open techniques for inguinal hernia repair’ (Webb et al**®) was felt to be a
necessary part of this document, requiring special mention.

This Cochrane review, whose objectives were stated as “... to compare minimal access
laparoscopic mesh techniques with open techniques for the repair of inguinal hernia”
undertook a world wide, systematic literature review on this topic. While their purpose
was not entirely consistent with our Evidence-based group’s questions on the same topic,
the Cochrane review did collect a significant amount of data. Of significance to WCB is
the data the Cochrane group collected on return to work / return to normal activities / time
off work. They, like our group, extracted this data, in days, from the various scientific
papers. The spreadsheet outlining this data is attached in Appendix H. The results, for
our purposes, are summarized below in Table 7.1.1 and Table 7.1.2.

Table 7.1.1

Post operative convalescence time in days
- Mean| data from Cochrane study

Laparoscopy Open
Group #Patients Group #Patients
13.5 days 620 20.4 days 900

Mean (average) RTW or RADL for all groups combined

= 17.6 days (1520 patients)

Post operative convalescence time in days
- |Median| data from Cochrane study
Laparoscopy Open
Group #Patients Group #Patients
14.0 days 1106 21.0 days 1123

Median RTW or RADL for all groups combined
= 15.0 days (2229 patients)
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You will note in Appendix H that other RTW / RADL values were collected (e.g. range).
However, because the majority of these were classified as ‘unclear’, our Evidence-based
group has opted not to include these figures in a separate table, but will leave the figures
available to the reader for their own interpretation.
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8.0 DISCUSSION / CONCLUSION

8.1 Etiology— policy consideration

The literature review on the etiology of abdominal wall hernia does not give a clear cut
answer to the issue of whether physical stresses or events(s) can be said to be causative
of these types of hernia. From an academic standpoint, Hill (1978'%%) had set out 9
criteria (Table 8.1.1) for examining a causal relationship. However, it is evident that few of
these criteria are met and or even addressed by the literature reviewed.

Table 8.1.1

Criteria For Examining A Causal Relationship (Hill,
197886

ICausative Criteria

-strength of association

-consistency of the observed evidence
-specificity of the relationship

-temporality of the relationship

-biological gradient of the dose — response
-biological plausibility

-coherence of the evidence

-experimental confirmation

-reasoning by analogy

With this in mind, the Evidence-based Practice Group feels that an overall ‘judgement’
needs to be made in this regard. The Evidence-based group feels that the evidence
suggests that physical effort can be a significant factor in the ultimate appearance and
symptomatic development of an abdominal wall hernia. It is also evident that physical
effort is, not in itself, enough to ‘cause’ a hernia. All hernia require multiple factors to
come into play — the literature suggests that heredity (genetic pre-disposition), co-morbid
factors (diabetes, poor nutritional status, intra-abdominal pathology causing chronic
raised intra-abdominal pressure, prior abdominal wall incisions and other factors), or what
smoking and a myriad of other, perhaps less important factors, are necessary for hernia
to develop.

Certainly, putting such ‘judgement’ into practice within a compensation setting, is difficult.
In any one particular case many risk factors may be present. It is of interest to note that a
number of United Kingdom studies and reviews comment on this particular aspect of
hernia development. It appears that many of these authors have similar thoughts in
judging how these herniae may or may not be related to employment.
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G.D. Smith*® suggests the following criteria be addressed in deciding on the
‘compensability’ of a claim:
there must be evidence of a reported ‘incident’ i.e.: physical effort
groin pain at the time of the reported physical effort / incident
diagnosis of an inguinal hernia by an M.D., preferably within 3 days of the
‘incident’ and certainly within 30 days.
no history of prior inguinal hernia

One notes that at present, Section 15.50 of the Rehabilitation Services and Claims
Manual already contains these essential elements within it. Hence, the Evidence Based
Group concludes that the present wording around the entitlement or initial adjudication of
abdominal wall hernia is consistent with the current surgical and epidemiological literature
on groin hernia.

It is of interest to note that this whole subject of hernia and disability and its
compensability is not a new subject. Even back in 1948, Watson'*° noted in the chapter
on ‘Industrial hernia’ that

“Instead of being based on anatomical facts, the status of the
hernia patient has been the subject of much social legislation. The
problem and its solution represents a compromise between medical
facts and public policy.”

8.2 Post Operative Time Off Work — policy consideration.

The data, as collected by both the Evidence-based group and the Cochrane study
appears clear in one regard. The WCB’s present 42 day ‘limit’ in policy 15.50 is not in
keeping with the current medical / surgical literature. The WCB should consider changing
that policy to reflect the world literature.

Options include making no mention of an exact number of post operative days’ wage loss
that the WCB would pay for or alternately, choosing a number from the above data that
reflects both the surgical literature and the present social policies. If a specific ‘number’ of
days is to be included in any policy change the WCB needs to decide whether this should
be an average (mean), median or another statistical entity consistent with the data.
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8.3 Other Policy Considerations

For the reasons described in section 5.3, it is felt that the existing WCB policy on herniae
should be modified and expanded such that;

i) Non-inguinal herniae may be acceptable as ‘compensable’ based on criteria
similar to that of inguinal herniae.

i) All *acceptable’ herniae should be accepted by the WCB on the basis of an
‘aggravation’ of a pre-existing condition.

8.4 Recurrent Herniae

The review did not provide any evidence to change the current RS & CM policy item #
15.51 on automatic re-opening of previously accepted hernia claims in the event of hernia
recurrence within 18 months of initial hernia repair.

All other medical aspects of 15.51 are, in the opinion of the Evidence-based group,
reasonable and are not contradicted by the current surgical literature.
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9.0 FINANCIAL IMPLICATIONS OF PROPOSED CHANGES
TO POLICY 15.50

Data noted below was downloaded from WCB Enterprise Datawarehouse on August 28,
2002, WCB DB2 Mainframe database (MPDET and MDINV tables; online and MSP
billings) on September 25, 2002 and some were provided by K. Mason and P. Sohi.

The average number of days wage loss paid on each of the 379 annually accepted
hernia claims is 43. At present, the data does not allow us to say what percentage of
these days wage loss were pre or postoperative. However, from a medical standpoint,
one can assume that the vast majority (z 90%) of all time loss would be postoperative.

Both online and MSP billings suggests 255 hernia repairs are undertaken each year. As
noted earlier in section 7.0, this ‘low’ surgical rate begs the question as to how ‘valid’ the
data really is. From a medical/surgical standpoint it would be expected that the vast
majority of patients diagnosed with a hernia would ultimately come to have a surgical
repair undertaken. WCB’s statistics suggest only a 68% surgical rate. Despite these
concerns with the data, the financial analysis outlined below will use this data, hence all
estimates should be considered to be very conservative.

If there are 255 surgeries per year and 90% of all the time loss is postoperative;

255 surgeries x 43 days total time loss x 90% postoperative time loss portion

= 9869 postoperative time loss days in total per year (this equals 38.7 calendar days
per claim)

If one then suggests (as the literature does) that a postoperative recovery (return to work/
return to normal activities) of, say, 15 days is more appropriate, then there would be a
significant financial savings of:

255 surgeries per year x 15 days postoperative time loss

= 3825 post operative days time loss

\ 9869 days - 3825 days = 6044 days time loss savings per year

\ 6044 days x $100 wage = $604,400 per year
time loss loss per day on average savings

Obviously the above does not take into account the ‘human’ costs savings i.e.: injured
workers can safely return to their normal activities 23.7 days (38.7-15 days) earlier than
past experience and practice has dictated.

Also of note is the fact that from 1987-2001 20 claims received a pension and the
average LTD award / reserve was $154,000. It is reasonable to conclude that an earlier
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return to normal activities may well decrease long-term postoperative problems which the
occasional worker experiences. As a consequence, one could anticipate a decrease in
LTD costs for such hernia claims.
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Mean Data Other Data
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Appendix C— WCB Of BC Evidence-Based Group Hernia Study Results In Tabular Form (Cont’d)

Mean Data Other Data
Laparoscopy (L) | Open (O) Laparoscopy (L) Open (O)
(N) # of (N) # of Mean/ (N) # of | Mean/ (N) # of

Study (Ref #) Mean | patients| Mean | patients Study (Ref #) Median | Range | patients |Median| Range | patients
Picchio M et al (159) 45.5 53.0] 43.0 52.0
Lawrence K et al (171) 25.0 L+O =126.0
Robertson GSM et al (63) 48.5| 107.0
Ambach R et al (174) 17.9 73.0
Brooks DC (104) 7.5 43.0 11.8 57.0
Ross APJ (114) 48.0 260.0
Ferzli et al (111) 3.9 25.0 20.1 25.0
Kald et al (172) 11.2] 426.0
Lau H et al (185) 19.3] 1210
Semmence A etal (113) 50.8] 261.0
Lukaszczyk JJ et al (157) 15.1 36.0 21.2 54.0
Overall 11.7| 3965.0 27.2| 3643.0 7.0 3.0-28.0f 1110.0
Mean/Median/Range:
L+O Mean: 19.2 N: 7734.0
Mean/Median/Range:
Calculations for Mean
Data
Calculations of L or O 1) Multiply the number of patients and mean of each study separately and sum these products for Laparoscopic and Open procedures separately. Sum the number of patients in each
Overall Mean:(weighted procedure.
mean) 2) Divide the sum of the products by the sum of number of patients. Ref#171 was not included.

Calculation of L+O Mean:  |1) Multiply the number of patients and mean of each study separately and sum these products for Laparoscopic and Open procedures separately. Sum the number of patients in each
(weighted mean) procedure.

2) Divide the sum of the products by the sum of number of patients. Ref#171 was only included in the calculation of L+0O.

Calculations for Median Data

Calculations for Overall Median: 1) The number of Median value of each study was generated according to their respective sample size. Laparoscopic and Open procedure was generated and then combined
(weighted median) separately.

2) The combined median value of each procedure was done computed.
Calculation of L+O Median: 1) The number of Median value of each study was generated according to their respective sample size. Laparoscopic and Open procedure was generated and then combined
(weighted median) together.

2) The combined median value was done computed.

Calculations for Other Data:

Calculations for Overall Show the range of the lowest and the highest mean/median value found in the studies listed under this category.
Mean/Median:

Calculations for L+O Mean/Median: |Show the range of the lowest and the highest mean/median value found in the studies listed under this category.

Calculations for Range: Show the range of the lowest and the highest mean/median value found in the studies listed under this category.

* Ref. # 9 and # 176 are not included in these calculation.




APPENDIX D

MEAN RETURN TO WORK OR DAILY ACTIVITIES (* CALENDAR DAYS). LAPAROSCOPIC AND OPEN
HERNIORRHAPHY PROCEDURES COMBINED.

60
50 +
WCB Datawar ehouse
(mean STD 43 days¥*)
40 -

WCB Poalicy (42 days*)

WCB EB Group (19.2days)*

Mean RTW (Days) L+O

Cochrane (17.6 days*)

11 32 41 104 111 115 121 128 132 138 143 157 167 178 182

Reference No.
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APPENDIX E

Mean return to work or daily activities (* calendar days). Laparoscopic herniorrhaphy procedure only.

60
50 - W CB Datawar ehouse
-~ (mean STD 43 days*)
5
] 40- _
— WCB Poalicy (42 days*)
0
&
X®)
é’ 30 A
e
§ 20 - Cochrane (13.5 days*)
=
10 i | | | | | |
WCB EB Group (11.7 days*)
0

11 15 36 41 104 109 115 120 122 128 130 134 139 146 159 167 183

Reference no.

54



Hernia Study

Median RTW (days) O only

MEDIAN RETURN TO WORK OR DAILY ACTIVITIES (* CALENDAR DAYS). OPEN HERNIORRHAPHY

60

APPENDIX F

PROCEDURE ONLY.

50 4

WCB Policy (42 days*)

40 1

17

22

25

29

33 64 84 89

Reference no

126

136

W CB Datawar ehouse
(median STD 32 days*)

147

177

184

Cochrane (21 days*)

WCB EB Group (8 days*)
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APPENDIX G

MEAN RETURN TO WORK OR DAILY ACTIVITIES (* CALENDAR DAYS). OPEN HERNIORRHAPHY
PROCEDURE ONLY.
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WCB Datawar ehouse
(mean STD 43 days*)

WCB Policy (42 days*)

WCB EB Group (27.2 days*)

Cochrane (20.4 days*)

Mean RTW (days) O only

14 32 39 63 111 114 116 122 133 138 143 157 167 178 181 183

Reference no.

56



Hernia Study

APPENDIX H

COCHRANE COLLABORATION STUDY

Laparoscopic techniques versus open techniques for inguinal hernia repair: Webb K, Scott NW, Go PMNYH, Ross S, Grant AM on behalf of the EU Hernia Trialist
Collaboration

Mean Data Other Data
Laparoscopy (L) Open (O) Laparoscopy (L) Open (O)
Mean| (N)#of | Mean |(N)# of Mean/ (N) # of |Mean/ (N) # of
Study (Ref |(days)| patients | (days)|Patient Study (Ref #) Median| Range | patients |Median |Range| patient
#) s S
Berlin 1996 3.0 80.0 7.5 160]Adelaide 1994 17.5| 42.0] 30.0| 44.0|Bietigheim 1998 25.0 93.0f 36.0 93.0
Caen 1998 28.6 32.0f 35.5| 32.0/Acona 1998 15.00 52.0f 14.0{ 56.0|(unclear values) 44.0 94.0
Linz 1996 4.9 28.0 48| 24.0|Bangkok 1998 140, 60.0f 15.0{ 60.0|Stuttgart 1995 21.0 54.0{ 38.0 48.0
(unclear values)
Maastricht 13.0 42.0| 23.0f 37.0|Kokkola 1997 140, 20.0f 19.0{ 18.0|Tournai 1996 29.0 35.0f 30.0 35.0
1999 (unclear values)
Parma 1997 14.0 52.0f 14.0 56.0|Nyborg 1999 13.0/ 138.0 18.0| 130.0|Brisbane 1996 10.0 L+O 184 21.0 L+O
184
SCUR 1999 184 204| 25.3 409|Oxford 1995 22.0f 58.00 28.0 66.0
Linz 1996 4.6 28.0 48| 24.0[Tampere 1998 70 240 50/ 250
Madrid 1997 11.0 60.0 26.0| 60.0|Whipps Cross 140, 75.0f 28.0] 75.0
‘94
Paris 1997 17.0 51.0f 35.0 49.0|Coala Trial Gp 14.0| 487.0f 21.0{ 507.0
‘97
Montreal ‘95 9.6 43.0f 10.9] 49.0|Quebec 1998 8.0/ 150.0/ 15.0 142.0
Overall 13.5 620 204 900 Range of the Mean/Median: 21.0- 182 30.0-44.0 270
Mean: 29.0
L+O Mean: |Mean: 17.6 N = 1520 L+0O range of Mean/Median: 10.0-44.0 N =636

Calculations for Mean Data

Calculations of L or O Overall

Mean:(weighted mean)

1) Multiply the number of patients and mean of each study separately and sum these products for Laparoscopic and Open procedures separately.
Sum the number of patients in each procedure.
2) Divide the sum of the products by the sum of number of patients. Ref#171 was not included.

Calculation of L+O Mean:

(weighted mean)

1) Multiply the number of patients and mean of each study separately and sum these products for Laparoscopic and Open procedures separately.
Sum the number of patients in each procedure.
2) Divide the sum of the products by the sum of number of patients. Ref#171 was only included in the calculation of L+O.
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Appendix H- Cochrane Collaboration Study (cont’d)

Calculations for Median Data

Calculations for Overall Median:
(weighted median)

1) The number of Median value of each study was generated according to their respective sample size. Laparoscopic and Open procedure was
generated and then combined separately.
2) The combined median value of each procedure was done computed.

Calculation of L+O Median:
(weighted median)

1) The number of Median value of each study was generated according to their respective sample size. Laparoscopic and Open procedure was
generated and then combined together.
2) The combined median value was done computed.

Calculations for Other Data:

Calculations for Overall
Mean/Median:

Show the range of the lowest and the highest mean/median value found in the studies listed under this category.

Calculations for L+O Mean/Median:

Show the range of the lowest and the highest mean/median value found in the studies listed under this category.

Calculations for Range:

Show the range of the lowest and the highest mean/median value found in the studies listed under this category.
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APPENDIX |
COCHRANE COLLABORATION REVIEW

No one can keep up to date with the relevant evidence in one’s field of interest. The major
bibliographic databases cover less than half the world's literature and are biased towards
English language publications. Of the evidence available in the major databases, only a
fraction can be found by the average searcher. Textbooks, editorials and reviews which have
not been prepared systematically may be unreliable. Much evidence is unpublished, but
unpublished evidence may be important. More easily accessible research reports tend to
exaggerate the benefits of interventions.

The Cochrane Library solves many of these problems. Published on a quarterly basis and
made available both on CD-ROM and the Internet (see 'How to get access'), it is the best
single source of reliable evidence about the effects of health care.

The Cochrane Library consists of a regularly updated collection of evidence-based medicine
databases, including The Cochrane Database of Systematic Reviews - evidence based
systematic reviews prepared by the Cochrane Collaboration which provide high quality
information to people providing and receiving care and those responsible for research,
teaching, funding and administration at all levels. See The Introduction to Cochrane Library
web page for more information about the contents of The Cochrane Library.

The Databases

The Cochrane Database of Systematic Reviews

Cochrane Reviews are full text articles reviewing the effects of healthcare. The reviews are
highly structured and systematic, with evidence included or excluded on the basis of explicit
quality criteria, to minimise bias.

Data are often combined statistically (with meta-analysis) to increase the power of the
findings of numerous studies, each too small to produce reliable results individually.

The Database of Abstracts of Reviews of Effectiveness DARE includes structured
abstracts of systematic reviews from around the world, which have been critically appraised
by reviewers at the NHS Centre for Reviews and Dissemination at the University of York,
England.

DARE also contains references to other reviews which may be useful for background
information.

The Cochrane Controlled Trials Register

CCTR is a bibliography of controlled trials identified by contributors to the Cochrane
Collaboration and others, as part of an international effort to hand search the world's journals
and create an unbiased source of data for systematic reviews.

CCTR includes reports published in conference proceedings and in many other sources not
currently listed in MEDLINE or other bibliographic databases.

The Cochrane Methodology Register
A bibliography of articles and books on the science of research synthesis.
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The NHS Economic Evaluation Database

A register of published economic evaluations of health care interventions. Economic
evaluation records include a structured summary and a qualitative assessment together with
details of any practical implications for the NHS.

Health Technology Assessment Database
Contains information on healthcare technology assessments.

Cochrane Database of Methodology Reviews (CDMR)
Includes the full text of systematic reviews of empirical methodological studies prepared by
The Cochrane Empirical Methodological Studies Methods Group.

Also Includes

A handbook on critical appraisal and the science of reviewing research.

A glossary of methodological terms.

Contact details for Collaborative Review Groups and other entities in the Cochrane
Collaboration.

Technical Description

CD-ROM version for Microsoft Windows

The CD-ROM version of The Cochrane Library is intended for installation on stand-alone
machines and on small to medium sized local-area networks. The program is ‘read-only" for
the most part and may be run directly from the CD-ROM. However to view all the data you
will need to have about 250MB available on the computers hard disk.

Alternatively, all program and data files may be installed on the computer's hard disk.
Together the program and data files occupy about 800MB. The CD-ROM version requires a
PC with 486SX processor or higher, with minimum 8MB RAM. The Cochrane Library CD-
ROM is produced only as a Microsoft Windows program.

Internet Access

The Cochrane Library Online is an installation of the complete Cochrane Library that may be
accessed using a standard Internet browser, such as Mosaic, Internet Explorer, or Netscape.
The Cochrane Library Online has all of the data and most of the functionality of the popular
CD-ROM version, but is not limited to computers running Microsoft Windows. The Cochrane
Library Online is available directly from Update Software, with servers in Oxford (England),
Freiburg (Germany) and San Diego (USA). It is also available through our distribution
partners.  Cochrane  Collaboration  Review found  at: http:// www.update-
software.com/cochrane/

60



Hernia Study

10

11

12

13

14

15

16

17

REFERENCES

Stoker DL, Spiegelhalter DJ, Singh R, Wellwood JM. Laparoscopic versus open
inguinal hernia repair randomized prospective trial. Lancet. 1994 May
21;343(8908):1243-5.

Simons MP, Kleijnen J, van Geldere D, Hoitsma HF, Obertop H. Role of the Shouldice
technique in inguinal hernia repair: a systematic review of controlled trials and a meta-
analysis Br J Surg. 1996 Jun;83 (6):734-8.

Simons MP, Kleijnen J, van Geldere D. The Shouldice Technique versus other
techniques for Inguinal Hernia Repair [protocol]. Cochrane Library —1999 February
09,(3):1.

Hay JM, Boudet MJ, Fingerhut A, et al, and the French Association for Surgical
Research. Shouldice hernia repair had a lower recurrence rate than Bassini or Cooper
ligament (McVay) repair. Evidence-Based Medicine. 1996 May-June; 1:119.

Schwartz Sl, Shires GT, Spencer FC, Daly JM, Fischer JE, Galloway AC (eds).
Principles of Surgery (7" ed.) 1999. McGrawHill. New York.

Go PM. Overview of randomized trials in laparoscopic inguinal hernia repair. Semin
Laparosc Surg. 1998 Dec;5(4):238-41.

Miltenburg DM, Nuchtern JG, Jaksic T, Kozinetz CA, Brandt ML. Meta-analysis of the
risk of metachronous hernia in infants and children.  Am J Surg. 1997
Dec;174(6):741-4.

Felix EL, Michas CA, Gonzalez MH Jr. Laparoscopic hernioplasty: TAPP vs TEP. Surg
Endosc. 1995;9:984-989.

Schmedt CG, Daubler P, Leibl BJ, Kraft K, Bitther R. Laparoscopic Hernia Repair
Study Team. Simultaneous bilateral laparoscopic inguinal hernia repair. An analysis of
1336 consecutive cases at a single center. Surgical Endoscopy. 2002;16:240-244.
Hilgert RE, Dorner A, Wittkugel O. Comparison of polydioxanone (PDS) and
polypropylene (Prolene) for Shouldice repair of primary inguinal hernias: a prospective
randomized trial. Eur J Surg. 1999 Apr;165(4):333-8.

Ferzli GS, Frezza EE, Pecoraro AM Jr, Ahern KD. Prospective randomized study
of stapled versus unstapled mesh in a laparoscopic preperitoneal inguinal hernia
repair. J Am Coll Surg. 1999 May;188(5):461-5.

Juul P, Christensen K. Randomized clinical trial of laparoscopic versus open inguinal
hernia repair.Br J Surg. 1999 Mar;86(3):316-9.

Callesen T, Bech K, Andersen J, Nielsen R, Roikjaer O, Kehlet H. Pain after primary
inguinal herniorrhaphy: influence of surgical technique. J Am Coll Surg. 1999
Apr;188(4):355-9.

Beets GL; Dirksen CD; Go PM, Geisler FE; Baeten CG; Kootstra G. Open or
Laparoscopic preperitoneal mesh repair for recurrent inguinal hernia? A randomized
controlled trial. Surg Endosc 1999 Apr;13(4):323.7

Kingsley D, Vogt DM, Nelson MT, Curet MJ, Pitcher DE. Laparoscopic intraperitoneal
onlay inguinal herniorrhaphy. Am J Surg. 1998 Dec;176(6):548-53.

Khoury N. A randomized prospective controlled trial of laparoscopic extraperitoneal
hernia repair and mesh-plug hernioplasty: a study of 315 cases. J Laparoendosc Adv
Surg Tech A. 1998 Dec;8(6):367-72.

Heikkinen TJ, Haukipuro K, Koivukangas P, Hulkko A. A prospective randomized
outcome and cost comparison of totally extraperitoneal endoscopic hernioplasty
versus Lichtenstein hernia operation among employed patients. Surg Laparosc
Endosc. 1998 Oct;8(5):338-44.

61



Hernia Study

References (Cont'd)

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

O'Riordain DS, Kelly P, Horgan PG, Keane FB, Tanner WA. A randomized controlled
trial of extraperitoneal bupivacaine analgesia in laparoscopic hernia repair.Am J Surg.
1998 Sep ; 176 (3):254-7.

McGillicuddy JE. Prospective randomized comparison of the Shouldice and
Lichtenstein hernia repair procedures. Arch Surg. 1998 Sep;133(9):974-8.

Heikkinen TJ, Haukipuro K, Hulkko A. A cost and outcome comparison between
laparoscopic and Lichtenstein hernia operations in a day-case unit. A randomized
prospective study. Surg Endosc. 1998 Oct;12(10):1199-203.

Saff GN, Marks RA, Kuroda M, Rozan JP, Hertz R. Analgesic effect of bupivacaine on
extraperitoneal laparoscopic hernia repair. Anesth Analg. 1998 Aug;87(2):377-81.
Dirksen CD, Beets GL, Go PM, Geisler FE, Baeten CG, Kootstra G. Bassini repair
compared with laparoscopic repair for primary inguinal hernia: a randomized controlled
trial. Eur J Surg. 1998 Jun;164(6):439-47.

Oakley MJ, Smith JS, Anderson JR, Fenton-Lee D. Randomized placebo-controlled
trial of local anaesthetic infusion in day-case inguinal hernia repair. Br J Surg. 1998
Jun;85(6):797-9.

Mills IW, McDermott IM, Ratliff DA. Prospective randomized controlled trial to compare
skin staples and polypropylene for securing the mesh in inguinal hernia repair. Br J
Surg. 1998 Jun;85(6):790-2.

Wellwood J, Sculpher MJ, Stoker D, Nicholls GJ, Geddes C, Whitehead A, Singh R,
Spiegelhalter D. Randomized controlled trial of laparoscopic versus open mesh repair
for inguinal hernia: outcome and cost. BMJ. 1998 Jul 11;317(7151):103-10.

de los Santos AR, Di Girolamo G, Marti ML. Efficacy and tolerance of lysine
clonixinate versus paracetamol/codeine following inguinal hernioplasty. Int J Tissue
React. 1998;20(2):71-81.

Paganini AM, Lezoche E, Carle F, Carlei F, Favretti F, Feliciotti F, Gesuita R, Guerrieri
M, Lomanto D, Nardovino M, Panti M, Ribichini P, Sarli L, Sottili, M, Tamburini A,
Taschieri A. A randomized, controlled, clinical study of laparoscopic vs open tension
free inguinal hernia repair. Surg Endosc. 1998 Jul;12(7):979-986.

Felix P, Ventadoux Y, Guerineau JM. Outpatient management, patient comfort and
satisfaction of 100 consecutive inguinal hernias treated by Shouldice procedures with
steel wire under local anesthesia (article in French). Ann Chir. 1999;53(5):387-396.
Tanphiphat C, Tanprayoon T, Sangsubhan C, Chatamra K. Laparoscopic vs open
inguinal hernia repair. A randomized, controlled trial., Surg Endosc. 1998
Jun;12(6):846-51.

Aitola P, Airo |, Matikainen M. Laparoscopic versus open preperitoneal inguinal hernia
repair: a prospective randomized trial. Ann Chir Gynaecol. 1998;87(1):22-5.

Mixter CG 3rd, Meeker LD, Gavin TJ. Preemptive pain control in patients having
laparoscopic hernia repair: a comparison of ketorolac and ibuprofen. Arch Surg. 1998
Apr;133(4):432-7.

Zieren J, Zieren HU, Jacobi CA, Wenger FA, Muller JM. Prospective randomized study
comparing laparoscopic and open tension-free inguinal hernia repair with Shouldice's
operation. Am J Surg. 1998 Apr;175(4):330-3.

Barth RJ Jr, Burchard KW, Tosteson A, Sutton JE Jr, Colacchio TA, Henriques F,
Howard R, Steadman S. Short-term outcome after mesh or shouldice herniorrhaphy: a
randomized, prospective study. Surgery. 1998 Feb;123(2):121-6.

Donahue P. Theoretics aspects of hernia. Hernia (4" ed.) JB Lippincott Co.
Philadelphia. 1995. pp. 73-82.

62



Hernia Study

References (Cont’d)

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

Sarli L, Pietra N, Choua O, Costi R, Cattaneo G. Laparoscopic hernia repair: a
prospective comparison of TAPP and IPOM techniques. Surg Laparosc Endosc. 1997
Dec;7(6):472-6.

Champault GG, Rizk N, Catheline JM, Turner R, Boutelier P. Inguinal hernia repair:
totally preperitoneal laparoscopic approach versus Stoppa operation: randomized trial
of 100 cases. Surg Laparosc Endosc. 1997 Dec;7(6):445-50.

Kovacs JB, Gorog D, Szabo J, Fehervari |, Jaray J, Perner F. Prospective randomized
trial comparing Shouldice and Bassini-Kirschner operation technique in primary
inguinal hernia repair. Acta Chir Hung. 1997;36(1-4):179-81.

Beets GL, Oosterhuis KJ, Go PM, Baeten CG, Kootstra G. Longterm followup (12-15
years) of a randomized controlled trial comparing Bassini-Stetten, Shouldice, and high
ligation with narrowing of the internal ring for primary inguinal hernia repair. J Am Coll
Surg 1998 Mar;186(3):372-3.

Kald A, Anderberg B, Carlsson P, Park PO, Smedh K. Surgical outcome and cost-
minimisation-analyses of laparoscopic and open hernia repair: a randomized
prospective trial with one year follow up. Eur J Surg. 1997 Jul;163(7):505-10.

Khan Y, Fitzgerald P, Walton M. Assessment of the postoperative visit after routine
inguinal hernia repair: a prospective randomized trial. J Pediatr Surg. 1997
Jun;32(6):892-3.

Liem MS, van der Graaf Y, van Steensel CJ, Boelhouwer RU, Clevers GJ, Meijer WS,
Stassen LP, Vente JP, Weidema WF, Schrijvers AJ, van Vroonhoven TJ. Comparison
of conventional anterior surgery and laparoscopic surgery for inguinal-hernia repair. N
Engl J Med. 1997 May 29;336(22):1541-7.

Kozol R, Lange PM, Kosir M, Beleski K, Mason K, Tennenberg S, Kubinec SM, Wilson
RF. A prospective, randomized study of open vs laparoscopic inguinal hernia repair.
An assessment of postoperative pain. Arch Surg. 1997 Mar;132(3):292-5.

Heikkinen T, Haukipuro K, Leppala J, Hulkko A. Total costs of laparoscopic and
lichtenstein inguinal hernia repairs: a randomized prospective study. Surg Laparosc
Endosc. 1997 Feb;7(1):1-5.

Liem MS, van der Graaf Y, Zwart RC, Geurts |, van Vroonhoven TJ. Arandomized
comparison of physical performance following laparoscopic and open inguinal hernia
repair. The Coala Trial Group. Br J Surg. 1997 Jan;84(1):64-7.

Rogers FB, Leavitt BJ, Jensen PE. Traumatic transdiaphragmatic intercostal hernia
secondary to coughing: case report and review of the literature. J Trauma. 1996
Nov;41(5):902-3.

Kallay N, Crim L, Dunagan DP, Kavanagh PV, Meredith W, Hapon. Massive left
diphragmatic separation and rupture. South Med J. 2000 Jul;93(7):729-31.

Damschenn DD, Landercasper J, Cogbill TH, Stolee RT. Acute traumatic abdominal
hernia. A case report. J Trauma. 1994 Feb;36(2):273-6.

Schofield PF. Inguinal hernia: medicolegal implications. Ann R Coll Surg Engl. 2000
Mar;82(2):109-10.

Smith GD, Crosby DL, Lewis PA. Inguinal hernia and a single strenuous event. Ann
R Coll Surg Engl. 1996 Jul;78(4):367-8.

Kahn AM, Hamlin JA, Thompson JE. The etiology of the adult indirect inguinal hernia:
revisited. Am Surg. 1997 Nov;63(11):967-9.

Christensen J, Miftakhov R. Hiatus hernia: a review of evidence for its origin in
esophageal longitudinal muscle dysfunction. Am J Med. 2000 Mar 6;108 Suppl 4a:3S-
7S.

63



Hernia Study

References (Cont’d)

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

Liem MS, van der Graaf Y, Zwart RC, Geurts I, van Vroonhoven TJ. Risk factors for
inguinal hernia in women: a case-control study. The Coala Trial Group. Am J
Epidemiol. 1997 Nov 1;146(9):721-6.

Sahdev P, Garramone RR Jr, Desani B, Ferris V, Welch JP. Traumatic abdominal
hernia: report of three cases and review of the literature. Am J Emerg Med. 1992
May;10(3):237-41.

Vasques JC, Halasz NA, Chu P. Traumatic abdominal wall hernia caused by
persistent cough., Southern Medical Journal. 1999 Sep;92(9):907-8.

Carbonell JF, Sanchez JL, Peris RT, Ivorra JC, Del Bano MJ, Sanchez CS, Arraez JI,
Greus PC. Risk factors associated with inguinal hernias: a case control study. Eur J
Surg. 1993 Sep; 159(9): 481-6.

Swanstrom LL. Laparoscopic hernia repairs. The importance of cost as an outcome
measurement at the century's end. Surg Clin North Am. 2000 Aug;80(4):1341-51.
Chung RS, Rowland DY. Meta-analyses of randomized controlled trials of
laparoscopic vs conventional inguinal hernia repairs. Surg Endosc. 1999
Jul;13(7):689-94.

Chari R, Chari V, Eisenstat M, Chung R. A case controlled study of laparoscopic
incisional hernia repair. Surg Endosc. 2000 Feb;14(2):117-9.

Millikan KW, Deziel DJ. The management of hernia. Considerations in cost
effectiveness. Surg Clin North Am. 1996 Feb;76(1):105-16.

Rider MA, Baker DM, Locker A, Fawcett AN. Return to work after inguinal hernia
repair. Br J Surg. 1993 Jun;80(6):745-6.

Baker DM, Rider MA, Fawcett AN. When to return to work following a routine inguinal
hernia repair: are doctors giving the correct advice? J R Coll Surg Edinb. 1994
Feb;39(1):31-3.

Memon MA, Rice D, Donohue JH. Laparoscopic herniorrhaphy. J Am Coll Surg. 1997
Mar;184(3):325-35.

Robertson GS, Burton PR, Haynes IG. How long do patients convalesce after inguinal
herniorrhaphy? Current principles and practice. Ann R Coll Surg Engl. 1993
Jan;75(1):30-3.

Salcedo-Wasicek MC, Thirloy RC. Postoperative course after inguinal herniorrhaphy.
A case-controlled comparison of patients receiving workers' compensation vs patients
with commercial insurance. Arch Surg. 1995 Jan;130(1):29-32.

Kang SK, Burnett CA, Freund E, Sestito J. Hernia: is it a work-related condition? Am J
Ind Med. 1999 Dec;36(6):638-44.

Avisse C, Delattre JF, Flament JB. The inguinofemoral area from a laparoscopic
standpoint. History, anatomy, and surgical applications. Surg Clin North Am. 2000
Feb;80(1):35-48

O'Riordan DC, Kingsnorth AN. Audit of patient outcomes after herniorrhaphy. Surg
Clin North Am. 1998 Dec;78(6):1129-39, viii-ix.

Crawford DL, Phillips EH. Laparoscopic repair and groin hernia surgery. Surg Clin
North Am. 1998 Dec;78(6):1047-62.

Memon MA, Fitzgibbons RJ Jr. Assessing risks, costs, and benefits of laparoscopic
hernia repair. Annu Rev Med. 1998;49:95-109.

Collaboration EH. Laparoscopic compared with open methods of groin hernia repair:
systematic review of randomized controlled trials. Br J Surg. 2000 Jul;87(7):860-7.

64



Hernia Study

References (Cont’'d)

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

87

88

89

90

Collaboration EH. Mesh compared with non-mesh methods of open groin hernia
repair: systematic review of randomized controlled trials. Br J Surg. 2000
Jul;87(7):854-9.

McGreevy JM. Groin hernia and surgical truth. Am J Surg. 1998 Oct;176(4):301-4.
Sandblom G, Gruber G, Kald A, Nilsson E. Audit and recurrence rates after hernia
surgery Eur J Surg. 2000 Feb;166(2):154-8.

Oishi AJ, Gardiner BN, Furumoto N, Machi J, Oishi RH. Laparoscopic inguinal
herniorrhaphy: the new gold standard of hernia repair? Hawaii Med J. 1998
Nov;57(11):700-3.

Bendavid R. The Shouldice technique: a canon in hernia repair. Can J Surg. 1997 Jun;
40(3): 199-205, 207.

Pans A, Pierard GE, Albert A, Desaive C. Adult groin hernias: new insight into their
biomechanical characteristics. Eur J Clin Invest. 1997 Oct;27(10):863-8.

Krahenbuhl L, Schafer M, Feodorovici MA, Buchler MW. Laparoscopic hernia surgery:
an overview. Dig Surg. 1998;15(2):158-66.

Lerut J, Foxius A, Collard A. Evaluation criteria of inguinal hernia repair. Acta Chir
Belg. 1998 Jun; 98(3):127-31.

Flich J, Alfonso JL, Delgado F, Prado MJ, Cortina P. Inguinal hernia and certain risk
factors. Eur J Epidemiol. 1992 Mar;8(2):277-82.

Akin ML, Batkin A, Nogay A. Prevalence of Inguinal Hernia in otherwise Healthy Males
of 20 to 22 years of age. JR Army Med Corps 1997: 143: 101-102.

Wexler MJ. The repair of inguinal hernia: 110 years after Bassini. Can J Surg. 1997
Jun;40(3):186-91.

Thorup J, Jorgensen T, Kjaergaard J, Billesbolle P. Convalescence after inguinal
herniorrhaphy. Scand J Gastroenterol. 1994 Dec;29(12):1150-2.

Bellis CJ. Immediate return to unrestricted work after inguinal herniorrhaphy. Personal
experiences with 27,267 cases, local anesthesia, and mesh. Int  Surg. 1992  Jul-
Sep;77(3):167-9.

Callesen T, Klarskov B, Bech K, Kehlet H. Short convalescence after inguinal
herniorrhaphy with standardized recommendations: duration and reasons for delayed
return to work. Eur J Surg. 1999 Mar;165(3):236-41.

Shulman AG, Amid PK, Lichtenstein IL. Returning to work after herniorrhaphy. BMJ.
1994 Jul 23;309(6949):216-7.

Melis P, van der Drift DG, Sybrandy R, Go PM. High recurrence rate 12 years after
primary inguinal hernia repair. Eur J Surg. 2000 Apr;166(4):313-4.

Heikkinen TJ, Haukipuro K, Leppala J, Hulkko A. Total Costs of Laparoscopic and
Lichtenstein Inguinal Hernia Repairs: A Randomized Prospective Study Surgical
Laparoscopy & Endoscopy Vol. 7, No. 1, pp. 1-5 1997.

Dirksen CD, Ament A, Beets GL, Go PY, Baeten CG, Kootstra G. Cost Effectiveness
of Open Versus Laparoscopic Repair for Primary Inguinal Hernia. Int J Technol Assess
Health Care. 1998; 14():472-483.

Bourke JB, Lear PA, Taylor M. Effect of early return to work after elective repair of
inguinal hernia: Clinical and financial consequences at one year and three years.
Lancet. 1981 Sep 19;2(8247):623-5.

Barwell NJ. Recurrence and early activity after groin hernia repair. Lancet. 1981 Oct
31;2(8253):985.

65



Hernia Study

References (Cont’d)

91

92

93

94

95

96

97

98

99
100

101

102

103

104

105
106

107

108

109

110

Lawrence K, McWhinnie D, Goodwin A, Doll H, Gordon A, Gray A, Britton J, Collin J.
Randomised controlled trial of laparoscopic versus open repair of inguinal hernia: early
results. BMJ. 1995 Oct 14;311(7011):981-5.

Koninger J.S., Oster M., Butters M. Leistenhernienversorgung — Ein Vergleich
gangiger Verfahren. Chirurg(1998) 69:1340-1344.

Peacock EE Jr, Madden JW. Studies on the biology and treatment of recurrent
inguinal hernia. Il. Morphological changes. Ann Surgery. 1974 May;179(5):567-71.
Editorial. British hernias. The Lancet 1985 May 11:1(8437);1080-1081.

Sayad P, Hallak A, Ferzli G. Laparoscopic herniorrhaphy: review of complications and
recurrence. Journal of Laparoendoscopic and advanced surgical techniques.
1998;8(1):3-10.

Conner WT, Peacock EE Jr. Some studies on the etiology of inguinal hernia. Am J
Surg. 1973 Dec;126(6):732-5.

Abramson JH, Gofin J, Hopp C, Makler A, Epstein LM. The epidemiology of inguinal
hernia. A survey in western Jerusalem. J Epidemiol Community Health. 1978
Mar;32(1):59-67.

Felix EL, Michas CA, Gonzalez MH Jr. Laparoscopic hernioplasty: why does it work?
Surg Endosc. 1997 Jan;11(1):36-41.

Nyhus LM, Condon RE. Hernia. 4th ed. J.B. Lippincott. Philadelphia 1995.

Lichtenstein IL, Shulman AG, Amid PK. The cause, prevention and treatment of
recurrent groin hernia. Surgical Clinic of North America. 1993 June;73(3):529-544.
Rutkow IM. Epidemiologic, Economic, and Sociologic Aspects of Hernia Surgery in the
United States in the 1990s. Surg. Clinics of North Am. 1998 Dec;78(6):941-951.
O'Riordain DS, Kelly P, Horgan PG, Keane FB, Tanner WA. Laparoscopic
extraperitoneal inguinal hernia repair in the day-care setting. Surgical Endoscopy.
1999 Sept;13(9):914-917.

Barkun JS, Keyser EJ, Wexler MJ, Fried GM, Hinchey EJ, Fernandez M, Meakins JL.
Short-term outcomes in open vs. laparoscopic herniorrhaphy: confounding impact of
worker's compensation on convalescence. Journal of Gastrointestinal Surgery.
1999;3:575-582.

Brooks DC. A Prospective Comparison of Laparoscopic and Tension-Free Open
Herniorrhaphy. ARCH Surg/Vol 129. 1994 Apr;129(4):361-6.

Davis P. The causation of hernia by weight/lifting. Lancet 1959; 2():155-157.

Felix EL, Michas CA, Gonzalez MH Jr. Laparoscopic herniorrhaphy. Transabdominal
preperitoneal floor repair. Surgical Endoscopy. 1994 Febr;8(2):100-103.

Abrahamson J. Etiology and pathophysiology of primary and recurrent groin hernia
formation. Surgical Clinics of North America. 1998 Dec;78(6):953-972.

Ganchi PA, Orgill DP. Autopenetrating hernia: a novel form of traumatic abdominal
wall hernia-case report and review of the literature. Journal of Trauma. 1996
Dec;41(6):1064-1066.

Toy FK, Bailey RW, Carey S, Chappuis CW, Gagner M, Josephs LG, Mangiante EC,
Park AE, Pomp A, Smoot RT, Uddo JF, Voeller GR. Prospective, multicenter study of
laparoscopic ventral hernioplasty. Preliminary results. Surgical Endoscopy. 1998 July.
12(7);955-959.

Watson LF. Hernia. Anatomy, Etiology, Symptoms, Diagnosis, Differential Diagnosis,
Prognosis, and Treatment. The C.V. Mosby Company. 1948.

66



Hernia Study

References (Cont’d)

111

112

113

114

115

116

117

118

119

120

121

122

123

124

125

126

127

128

129

130

Ferzli G, Massaad A, Alberta P, Worth MH,Jr. Endoscopic Extraperitoneal
Herniorhaphy versus Convention Hernia Repair: A Comparative Study. Current
Surgery Vol 50/No.4 1993;50(4):291-4.

Lichtenstein IL, Shore JM. Exploding the myths of hernia repair. American Journal of
Surgery. 1976 Sept;132(3):307-315.

Semmence A, Kynch J. Hernia repair and time off work in Oxford. Journal of Royal
College of General Practitioners. 1980 Febr:30(211); 90-96.

Ross APJ. Aspects of treatment. Incidence of inguinal hernia recurrence. Effect of time
off work after repair. Annals of the Royal College of Surgeons of England.
1975:57;326-328.

Payne JH, Grininger LM, Izawa MT, Podoll EF, Lindahl PJ, Balfour J. Laparoscopic or
Open Inguinal Herniorrhaphy? A randomized prospective trial. Arch Surg. 1994
Sep;129(9): 973-9; discussion 97.

Barkun JS, Wexler MJ, Hinchey EJ, Thibeault D, Meakins JL. Laparoscopic versus
open inguinal herniorrhaphy: Preliminary results of a randomized controlled trial.
Surgery 1995 Oct;118(4):703-9; discussion 70.

Kald A, Domeij E, Landin S, Wiren M, Anderberg B. Laproscopic hernia repair in
patients with bilateral groin hernias. European Journal of Surgery. 2000; 166:210-212.
Benoit J, Champault G, Lauroy J, Rizk N, Boutelier P. Traitement laparoscopique des
hernies de laine Evaluation de la douleur postoperatoire. Chirurgie. 1994-
1995;120:455-459.

Bassini E. Ueber die behandlung des lesitenbruches. Archiv fur klinische chirurgie.
1890;40:429-476.

Champault G, Benoit J, Lauroy J, Rizk N, Boutelier P. Inguinal hernias in adults.
Chirurgie laparoscopic versus Shouldice operations. Chirurgie 1994;48(11):1003-8.
Seid AS, Deutsch H, Jacobson A. Laparoscopic herniorrhaphy. Surgical Laparoscopy
and Endoscopy. 1992 March;2(1):59-60.

Millikan KW, Kosik ML, Doolas A. A prospective comparison of transabdominal
preperitoneal laparoscopic hernia repair versus traditional open hernia repair in a
university setting. Surgical Laparoscopy & Endoscopy. 1994 Aug;4(4):247-53.

Voeller GR, Mangiante EC, Britt LG. Preliminary evaluation of Ilaparoscopic
herniorrhaphy. Surgical Laparoscopy and Endoscopy. 1993 Apr;3(2):100-105.
Himpens JM. Laparoscopic hernioplasty using self-expandable (umbrella like)
proesthetic Patch. Surgical Laparoscopy and Endoscopy. 1992 Dec;2(4):312-316.
Hawasly A. Laparoscopic inguinal herniorrhaphy: the mushroom plug repair. Surgical
Laparoscopy and Endoscopy. 1992 Jun; 2(2):111-116.

Maddern GJ, Rudkin G, Bessell JR, Devitt P, Ponte L. A comparison of Laparoscopic
and open hernia repair as a day surgical procedure. Surgical Endoscopy. 1994
Dec;8(12):1404-8.

Kald A; Smedh K; Anderberg B. Laparoscopic Groin Hernia Repair: results of 200
consecutive herniorraphies. Br.J. Surg. 1995;82: 618-620.

Toy FK, Smoot RT. Laparoscopic Hernioplasty Update. Journal of Laparo-endoscopic
Surgery, 1992 Oct; 2(1):197-205.

Wheeler KH. Laparoscopic inguinal herniorrhaphy with mesh: an 18-month
experience. Journal of Laparoendoscopic surgery. 1993 Aug;3(4):345-350.

Chan A.C, Lee T.W, Ng KW, Chung S.C, Li A.K. Early results of laparoscopic
intraperitoneal onlay mesh repair for inguinal hernia. Butterworth-Heinemann For The
British Journal of Surgery Soc. Guildford 1994, 81, 1761 — 1762.

67



Hernia Study

References (Cont’d)

131

132

133

134

135

136

137

138

139

140

141

142

143

144

145

146

147

Friis E, Lindahl F. The Tension-free Hernioplasty in a Randomized Trial. The
American Journal of Surgery. Volume 172 October 1996.

Johansson B, Hallerback B, Glise H, Anesten B, Smedberg S. Laparoscopic Mesh
Versus Open Preperitoneal Mesh Versus Conventional Technique for Inguinal Hernia
Repair. A Randomized Multicenter Trial (SCUR Hernia Repair Study). Annals of
Surgery Vol.230, No.2: 225-231 1999.

Prior MJ, Williams EV, Shukla HS, Phillips S, Vig S, Lewis M. Prospective randomized
controlled trial comparing Lichtenstein with modified Bassini repair of inguinal hernia. J
R Coll Surg Edinb. 1998 Apr;43(2):82-6.

Cornell RB, Kerlakian GM. Early Complications and Outcomes of the Current
Technique of Transperitoneal Laparoscopic Herniorrhaphy and a Comparison to the
Traditional Open Approach. Am. J. Surgery Volume 168, September 1994.

Filipi CJ, Gaston-Johansson F, McBride PJ, Murayama K, Gerhardt J, Cornet DA,
Lund RJ, Hirai D, Graham R, Patil K, Fitzgibbons R, Gaines Jr RD. An assessment of
pain and return to normal activity. Laparoscopic herniorrhaphy vs open tension-free
Lichtenstein repair. Surgical Endoscopy 1996 Oct;10(10):983-6.

MRC Laparoscopic Groin Hernia Trial Group. Laparoscopic versus open repair of
groin hernia: a randomised comparison. Lancet. 1999 July;Vol. 354(9174):185-90.
Rubio PA. Laparoscopic Intraperitoneal Hernioplasty. International Surgery 1994,
79(4); 293-295.

Schrenk P; Woisetschlager R; Rieger R; Wayand W. Prospective randomized trial
comparing postoperative pain and return to physical activity after transabdominal
peritoneal, total preperitoneal or Shouldice technique for inguinal hernia repair. British
Journal of Surgery 1996, 83, 1563-1566.

Paget GW. Laparoscopic inguinal herniorrhaphy. A personal audit of 222 hernia
repairs. The Medical Journal of Australia. Vol 161, 15 August 1994.

Damamme A, Samama G, D’Alche-Gautier, Chanavel N, Brefort JL, Le Roux Y.
Medico-economic evaluation of treatment of inguinal hernia: Shouldice vs
laparoscopic. Chirurgie 1998;52(1):11-6.

Danielsson P; Isacson S; Hansen MV. Randomised Study of Lichtenstein Compared
with Shouldice Inguinal Hernia Repair by Surgeons in Training. 1999 Scandinavian
University Press. ISSN 1102-4151.

Geis WP, Crafton WB,Novak MJ,Malago M. Laparoscopic herniorrhaphy: Results and
technical aspects in 450 consecutive procedures. Surgery October 1993Volume 114,
No. 4.

Merello J, Guerra, G., Madriz, A.J., Guera, G. Laparoscopic TEP Versus Open
Lichtenstein Hernia Repair. Randomized Trial. Emanuel Library.

Leibl B, Daubler J, Schwarz J, Ulrich M, Bitther R. Standardisierte laparoskopische
Hernioplastik vs. Shouldice-Reparation. Chirurg (1995) 66: 895-898.

Pirski MI; Gacyk W; Witkowski P; Kostro J; Kot J. Operacje Mesh-Plug W Leczeniu
Przepuklin Pachwinowych. Badania Randomizowane. [Mesh-plug operation for
treating inguinal hernia..] Chirurgia

Schultz L, Graber J; Pietrafitta J, Hickok D. Laser Laparoscopic Herniorraphy: A
Clinical Trial Preliminary Results. Journal of Laparendoscopic Surgery. Volume 1,
Number 1, 1990

Wilson MS, Deans GT, Brough WA. Prospective trial comparing Lichtenstein with
laparoscopic tension-free mesh repair of inguinal hernia. British Journal of Surgery
1995, 82, 274-277.

68



Hernia Study

References (Cont’d)

148

149

150

151

152

153

154

155

156

157

158

159

160

161

162

Cochrane Collaboration Document. Webb K, et al. Site. Laparoscopic techniques vs
open techniques for inguinal hernia repair. Cochrane Collaboration Web Site. Updated
Nov 2001.

Gontarz W. A comparison of two ‘tension free’ inguinal hernia repair methods —
laparoscopic hernioplasty vs anterior mesh technique. The British Journal of Surgery.
998 Vol.85(supplement 2):101

Goodwin JS, Traverso, LW. A prospective cost and outcome comparison of inguinal
hernia repairs. Laparoscopic transabdominal preperitoneal versus open tension-free
preperitoneal. Surgical Endoscopy. 1995 Sep;9(9):981-3.

Lawrence K, McWhinnie D, Goodwin A, Gray A, Gordon J, Storie J, Britton J, Collin J.
An economic evaluation of laparoscopic versus open inguinal hernia repair. Journal of
Public Health Medicine 1996 Mar;Vol.18(1):41-48.

Lawrence K, McWhinnie D, Jenkinson C, Coulter A. Quality of life in patients
undergoing inguinal hernia repair. Ann R Coll Surgery England. 1997 Jan;79(1):40-5.
Liem MS, Der Graaf YV, Van Steensel CJ, Boelhouwer RU, Clevers G-J, Meijer WS,
Stassen LPS, Vente JP, Weidema WF, Shrijvers AJP, Van Vroonhover Th.JMV.
Sneller herstel en minder recidieven na laparoscopische liebreukoperatic dan na
conventionele; een prospectief gerandomixeerd onderzoek. Ned Tijdschr Geneeskd.
1997 July 19;141(29).

Liem MS, Halsema JA, van der Graaf Y, Schrijvers AJ, van Vroonhoven TJMV; on
behalf of the Coala trial group. Cost-effectiveness of Extraperitoneal Laparoscopic
Inguinal Hernia Repair: A Randomized Comparison With Conventional Herniorrhaphy.
Annal of surgery. 1997 Dec;226(6):668-75; discussion 6.

Liem MSL, Vroonhoven TJMV. Laparoscopic inguinal hernia repair. Br J. Surg. 1996
Sep;83(9):1197-1204.

Liem MS, van Steensel CJ, Boelhouwer RU, Weidema WF, Clevers G, Meijer WS,
Vente JP, de Vries LS, van Vroonhoven TJMV. The Learning Curve for Totally
Extraperitoneal Laparoscopic Inguinal Hernia Repair. American Journal Surgery. 1996
Feb;171(2):281-5.

Lukaszczyk JJ, Preletz RJ, Morrow GJ, Lange MK, Tachovsky TJ, Krall JM.
Laparoscopic herniorrhaphy versus traditional open repair at a community hospital.
Journal of Laparoendoscopic Surgery. 1996 Aug;6(4):203-8.

Maddern GJ. Laparoscopic versus open inguinal repair. The British Journal of Surgery.
1993;80(Supplement):38-9.

Picchio M, Lombardi A, Zolovkins A, Mihelsons M, La Torre G. Tension-free
Laparoscopic and Open Hernia Repair: Randomized Controlled Trial for Early Results.
World Journal of Surgery. 1999 Oct;23(10):1004-7; discussion 1.

Newman lll L, Eubanks S, Mason E, Duncan TD. Is laparoscopic herniorrhaphy an
effective alternative to open hernia repair? Journal of Laparoendoscopic Surgery.
1993; 3(2): 121- 128.

Ramon JM, Carulla X, Hidalgo JM, Navarro M, Ferrer M, Ortega JMS. Study of quality
of life in relation with the health after the surgery of the endoscopic inguinal hernia vs
conventional. The British Journal of Surgery. 1998;85(S 2):18.

Rutkow IM, Robbins AW. Demographic, Classificatory, And Socioeconomic Aspects of
Hernia Repair in the United States. Surg. Clinics of North Am. Vol.73(3);June
1993:413-426.

69



Hernia Study

References (Cont’d)

164

165

166

167

168
169

170

173

174

175

176

177

178

179

180

181

182

183

Schrenk P, Bettelheim P, Woisetschl, R, Rieger R, Wayand WU. Metabolic responses
after laparoscopic or open hernia repair. Surgical Endoscopy. 1996 Jun;10(6):628-32.
Schultz LS, Laparoscopic versus inguinal hernia repairs. Outcomes and costs.
Surgical Endoscopy. 1998;9(12):1307-11.

Schumpelick V, Treutner KH, Arit G. Inguinal hernia repair in adults. Lancet. 1994 Aug
6;344(8919):375-9.

Tschudi J, Wagner M, Klaiber Ch, Brugger JJ, Frei E, Krahenbuhl L, Inderbitzi R,
Husler J, Schmitz SH. Controlled multicenter trial of laparoscopic transabdominal
preperitoneal hernioplasty vs. Shouldice herniorrhaphy. Surgical Endoscopy. 1996
Aug;10(8)845-7.

Welsh DR. Hernias WCB Publication. 1996 August.

Wright DM, Kennedy A, Baxter JN, Fullarton GM, Fife LM, Sunderland GT, O’'Dwyer
PJ. Early outcome after open versus extraperitoneal endoscopic tension-free
hernioplasty: a randomized clinical trial. Surgery. 1996 May;119(5):552-7.

Zieren J, Zieren HU, Muller JM. Laparoscopic or Conventional Inguinal Hernia Repair
with or without Implant. A Prospective Randomized Trial. Langenbecks Arch Chir
Suppl 1l. 1996;113():609-10.

Kiruparan P and Pettit SH. Prospective audit of 200 patients undergoing laparoscopic
inguinal hernia repair with follow-up from 1 to 4 years. Journal of Royal College of
Surgeon. Edinburg. 1998 Febr;43:13-16.

Ambach R, Weiss W, Sexton JL, Russo A. Back to work more quickly after an inguinal
hernia repair. Military Medicine. 2000;165(10):747-750.

Metzger J, Lutz N, Laidlaw |. Guidelines for inguinal hernia repair in everyday practice.
Annal of the Royal College of Surgeon. England. 2001;83:209-214.

Kark AE, Kurzer MN, Belsham PA. Three thousand one hundred seventy-five primary
inguinal hernia repairs: advantages of ambulatory open mesh repair using local
anesthesia. Journal of the American College of Surgeons. 1998;186:447-456.

Jones KR, Burney RE, Peterson M, Christy B. Surgical Outcomes research. Return to
work after inguinal hernia repair. Surgery. 2001; 129:128-135.

Lafferty PM, Malinowska A, Pelta D. Lichtenstein. Inguinal hernia repair in a primary
healthcare setting. British Journal of Surgery. 1999;85:793-796.

Fleming WR, Elliot TB, Jones RMcL, Hardy KJ. Randomized clinical trial comparing
totally extraperitoneal inguinal hernia repair with the Shouldice technique. British
Journal of Surgery. 2001;88:1183-1188.

Koukourou A, Lyon W, Rice J, Wattchow DA. Prospective randomized trial of
polypropylene mesh compared with nylon darn in inguinal hernia repair. British Journal
of Surgery. 2001;88:931-934.

Marre P, Damas JM, Penchet A, Blum D, Pelissier EP. Tension-free procedures:
progress in the treatment of inguinal hernia (article in French). Presse Med. 2001
March;30(12):577-580.

Thapar V, Rao P, Deshpande A, Sanghvi B, Supe AN. Shouldice’s herniorrhaphy
versus Moloney’s darn herniorrhaphy in young patients (A prospective randomised
study). Journal of Postgraduate Medicine. 2000;46:9-12.

Lorenz D, Stark E, Oestrich K, Richter A. Laparoscopic hernioplasty versus
conventional hernioplasty (Shouldice): results of a prospective randomized trial. World
Journal of Surgery. 2000;24:739-746.

70



Hernia Study

References (Cont’d)

184

185

186

187

188

189

190

191

192

193

194

195

196

197

198

199

200

201

202

203

Papachristou EA, Mitselou MF, Finokaliotis ND. Surgical outcome and hospital cost
analyses of laparoscopic and open tension-free hernia repair. Hernia. 2002;6:68-72
Lau H, Lee F, Poon J. Clinical factors influencing return to work after ambulatory
inguinal herniorrhaphy in Hong Kong. Ambulatory Surgery. 2001;9:25-28.

Schurz JW, Arregui ME, Hammond JC. Open vs. laparoscopic hernia repair. Analysis
of costs, charges and outcomes. Surgical Endoscopy. 1998;9(12):1311-1317.
Schumpelick V. Does every hernia demand a mesh repair? A critical review. Hernia.
2001 Mar;5(1):5-8.

Robbins AW, Rutkow IM. Mesh plug repair and groin hernia surgery. Surg Clin North
Am. 1998 Dec;78(6); 1008-11109.

Rutkow IM, Robbins AW. Classification systems and groin hernias. Surg Clin North
Am. 1998 Dec;78(6); 1118-1125.

Swanstrom LL. Laparoscopic herniorrhaphy. Surg Clin North Am. 1998 Dec;78(6);
484-491.

Kumar A, Doran J, Batt ME et al. Results of inguinal canal repair in athletes with

sports hernia. Journal of Royal College of Surgeon. Edinburgh. Jun 2002;47(3):561-
565.

Bendavid R. Complications of groin hernia surgery. Surg Clin North Am. 1998
Dec;78(6); 1090-1103.

Kurzer M, Belsham PA. Kark AE. The Lichtenstein repair. Surg Clin North Am. 1998
Dec;78(6); 1026-1035.

Wantz GE. Giant prosthetic reinforcement of the visceral sac. The Stoppa groin hernia
repair. Surg Clin North Am. 1998 Dec;78(6); 1076-1082.

Paajanen H. Lichtenstein inguinal herniorrhaphy under local infiltration anaesthesia as
rapid outpatient procedure. Ann Chir Gynaecol. Suppl 2001;215:51-54.

Shulman AG, Amid PK, Lichtenstein IL. The safety of mesh repair for primary inguinal
hernias: results of 3019 operations from five diverse surgical sources. Am Surg. Apr
1992;58(4):255-257.

Birth M, Friedman RL, Melullis M, Weiser HF. Laparoscopic transabdominal pre-
peritoneal hernioplasty: results of 1000 consecutive cases. Journal of
Laparoendoscopic Surgery. Oct 1996;6(5):293-300.

Buononato M, Pittiruti M, Maria G et al. Tension free hernia repair in “one day
surgery”. Experience of 1091 cases. Hepatogastroenterology. May-Jun 2002;49(45):
715-718.

Berndsen F, Peterson U, Montgomery A. Endoscopic repair of bilateral inguinal
hernias — short and late outcome. Hernia. Dec 2001; %(4): 192-195.

Haapaniemi S, Nilsson E. Recurrence and pain three years after groin hernia repair.
Validation of postal questionnaire and selective physical examination as a method of
follow-up. European Journal of Surgery. 2002; 168(1): 22-28.

Solorzano CC, Minter RM, Childers CC, Kilkenny JW. Prospective evaluation of the
giant prosthetic reinforcement of the visceral sac for recurrent and complex bilateral
inguinal hernias. American Journal of Surgery. 199;177:19-22.

Leibl BJ, Daubler P, Schmedt CG, Kraft K, Bittner R. Long-term results of a
randomized clinical trial between laparoscopic hernioplasty and Shouldice repair.
British Journal of Surgery. 2000; 87:780-783.

Leibl BJ, Schmedt CG, Ulrich M, Kraft K, Bitther R. Laparoscopic hernia repair — the
facts, but no fashion. Langenbeck’s Archive of Surgery. 1999; 384: 302-311.

71



Hernia Study

References (Cont’d)

204

205

206

207

208

209

210

211

212

213

214

215

216

217

218

219

220

Kux M, Fuchsjager N, Schemper M. Shouldice is superior to Bassini inguinal
herniorrhaphy. American Journal of Surgery. July 1994; 168(1): 15-18.

Hay JM, Boudet MJ, Fingerhut A et al. Shouldice inguinal hernia repair in the male
adult: the gold standard ? A multicenter controlled trial in 1578 patients. Annals of
Surgery. Dec 1995; 222(6): 719-727.

Sorensen LT, Friis E, Jorgensen T et al. Smoking is a risk factor for recurrence of
groin hernia. World Journal of Surgery. 2002; 26: 397-400.

Lowham AS, Filipi CJ, Fitzgibbons RJ Jr et al. Mechanisms of hernia recurrence after
preperitoneal mesh repair: traditional and laparoscopic. Annals of Surgery.1997
Apr;225(4):422-431.

Haapaniemi S, Gunnarson U, Nordin P et al. Reoperation after recurrent groin hernia
repair. Annals of Surgery. 2001 Jul; 234(1):122-126.

O’Riordain DS, Kingsnorth AN. Audit of patient outcomes after herniorrhaphy. Surg
Clin North Am. 1998 Dec;78(6); 1130-1137.

Vrijland WW, van den Tol MP, Luijendijk RW et al. Randomized clinical trial of non-
mesh versus mesh repair of primary inguinal hernia. British Journal of Surgery. 2002;
89: 293-297.

Bay-Nielsen M, Nordin P, Nillson E et al. Operative findings in recurrent hernia after a
Lichtenstein procedure. American Journal of Surgery. Aug 2001; 182(2): 134-136.

Vo Huu Le J, Buffler A, Rohr S et al. Long-term recurrence after laparoscopic surgery
of inguinal hernias. Hernia. 2001; 5: 88-91.

Sarli L, Lusco DR, Sansebastiano G, Costi R et al. Simultaneous repair of bilateral
inguinal hernias. A prospective, randomized study of open, tension free versus
laparoscopic approach. Surgical Laparoscopy, Endoscopy and Percutaneous
Techniques. 2001;4:262-267.

Bessell JR, Baxter P, Riddell P et al. A randomized controlled trial of laparoscopic
extraperitoneal hernia repair as a day surgical procedure. Surgical Endoscopy.
1996;10:495-500.

.. Worker's Compensation Board of B.C. 2001 Statistics. Publications and Videos.
Worker's Compensation Board 2002. Vancouver. BC.

Staubesand J, Ferner H, Hild wJ (eds). Sobota Atlas of Human Anatomy. Vol. 2.
Thorax, abdomen, pelvis, lower extremities, skin. 10™ English Edition. 1983. Urban
and Schwarzenberg. Munich, Baltimore.

Agur AMR, Lee MJ. Grants Atlas of Anatomy. 9" ed. 1991. Williams and Wilkins.
Baltimore.

.. Worker's Compensation Board of Saskatchewan. Board Procedure Manual.
Procedure # 37/86 (Amended 08/95). Subject: Injuries - Hernia. Document date
10/01/86.

.. Worker's Compensation Board of Alberta. Policy and Information Manual. Policy: 03-
01 Part II, Application 9, BoD Resolution 02/05/29.

Rothman KJ, Lanes SF (eds). Causal inference. 1988. Chestnut Hill, MA
Epidemiology Resources.

72



Hernia Study

94
215

218

219

97

107

217

30

80

174

66

61

116

103

33

90

119

211

38

REFERENCES (ALPHABETIC ORDER)

..Editorial. British hernias. The Lancet 1985 May 11:1(8437);1080-1081.

.. Worker’'s Compensation Board of B.C. 2001 Statistics. Publications and Videos.
Worker's Compensation Board 2002. Vancouver. BC.

.. Worker's Compensation Board of Saskatchewan. Board Procedure Manual.
Procedure # 37/86 (Amended 08/95). Subject: Injuries - Hernia. Document date
10/01/86.

.. Worker's Compensation Board of Alberta. Policy and Information Manual. Policy: 03-
01 Part I, Application 9, BoD Resolution 02/05/29.

Abramson JH, Gofin J, Hopp C, Makler A, Epstein LM. The epidemiology of inguinal
hernia. A survey in western Jerusalem. J Epidemiol Community Health. 1978
Mar;32(1):59-67.

Abrahamson J. Etiology and pathophysiology of primary and recurrent groin hernia
formation. Surgical Clinics of North America. 1998 Dec;78(6):953-972.

Agur AMR, Lee MJ. Grants Atlas of Anatomy. 9" ed. 1991. Williams and Wilkins.
Baltimore.

Aitola P, Airo |, Matikainen M. Laparoscopic versus open preperitoneal inguinal hernia
repair: a prospective randomized trial. Ann Chir Gynaecol. 1998;87(1):22-5.

Akin ML, Batkin A, Nogay A. Prevalence of Inguinal Hernia in otherwise Healthy Males
of 20 to 22 years of age. JR Army Med Corps 1997: 143: 101-102.

Ambach R, Weiss W, Sexton JL, Russo A. Back to work more quickly after an inguinal
hernia repair. Military Medicine. 2000;165(10):747-750.

Avisse C, Delattre JF, Flament JB. The inguinofemoral area from a laparoscopic
standpoint. History, anatomy, and surgical applications. Surg Clin North Am. 2000
Feb;80(1):35-48.

Baker DM, Rider MA, Fawcett AN. When to return to work following a routine inguinal
hernia repair: are doctors giving the correct advice? J R Coll Surg Edinb. 1994
Feb;39(1):31-3.

Barkun JS, Wexler MJ, Hinchey EJ, Thibeault D, Meakins JL. Laparoscopic versus
open inguinal herniorrhaphy: Preliminary results of a randomized controlled trial.
Surgery 1995 Oct;118(4):703-9; discussion 70.

Barkun JS, Keyser EJ, Wexler MJ, Fried GM, Hinchey EJ, Fernandez M, Meakins JL.
Short-term outcomes in open vs. laparoscopic herniorrhaphy: confounding impact of
worker's compensation on convalescence. Journal of Gastrointestinal Surgery.
1999;3:575-582.

Barth RJ Jr, Burchard KW, Tosteson A, Sutton JE Jr, Colacchio TA, Henriques F,
Howard R, Steadman S. Short-term outcome after mesh or shouldice herniorrhaphy: a
randomized, prospective study. Surgery. 1998 Feb;123(2):121-6.

Barwell NJ. Recurrence and early activity after groin hernia repair. Lancet. 1981 Oct
31;2(8253):985.

Bassini E. Ueber die behandlung des lesitenbruches. Archiv fur klinische chirurgie.
1890;40:429-476.

Bay-Nielsen M, Nordin P, Nillson E et al. Operative findings in recurrent hernia after a
Lichtenstein procedure. American Journal of Surgery. Aug 2001; 182(2): 134-136.
Beets GL, Oosterhuis KJ, Go PM, Baeten CG, Kootstra G. Longterm followup (12-15
years) of a randomized controlled trial comparing Bassini-Stetten, Shouldice, and high
ligation with narrowing of the internal ring for primary inguinal hernia repair. J Am Coll
Surg 1998 Mar;186(3):372-3.

73



Hernia Study

References (Alphabetic order) (Cont’d)

14

83

75

192

118

199

214

197

198

89

104

13

84

55

36

120

130

58

Beets GL; Dirksen CD; Go PM, Geisler FE; Baeten CG; Kootstra G. Open or
Laparoscopic preperitoneal mesh repair for recurrent inguinal hernia? A randomized
controlled trial. Surg Endosc 1999 Apr;13(4):323.7

Bellis CJ. Immediate return to unrestricted work after inguinal herniorrhaphy. Personal
experiences with 27,267 cases, local anesthesia, and mesh. Int  Surg. 1992  Jul-
Sep;77(3):167-9.

Bendavid R. The Shouldice technique: a canon in hernia repair. Can J Surg. 1997 Jun;
40(3): 199-205, 207.

Bendavid R. Complications of groin hernia surgery. Surg Clin North Am. 1998
Dec;78(6); 1090-1103.

Benoit J, Champault G, Lauroy J, Rizk N, Boutelier P. Traitement laparoscopique des
hernies de l'aine Evaluation de la douleur postoperatoire. Chirurgie. 1994-
1995;120:455-459.

Berndsen F, Peterson U, Montgomery A. Endoscopic repair of bilateral inguinal
hernias — short and late outcome. Hernia. Dec 2001; %(4): 192-195.

Bessell JR, Baxter P, Riddell P et al. A randomized controlled trial of laparoscopic
extraperitoneal hernia repair as a day surgical procedure. Surgical Endoscopy.
1996;10:495-500.

Birth M, Friedman RL, Melullis M, Weiser HF. Laparoscopic transabdominal pre-
peritoneal hernioplasty: results of 1000 consecutive cases. Journal of
Laparoendoscopic Surgery. Oct 1996;6(5):293-300.

Buononato M, Pittiruti M, Maria G et al. Tension free hernia repair in “one day

surgery”. Experience of 1091 cases. Hepatogastroenterology. May-Jun 2002;49(45):
715-718.

Bourke JB, Lear PA, Taylor M. Effect of early return to work after elective repair of
inguinal hernia: Clinical and financial consequences at one year and three years.
Lancet. 1981 Sep 19;2(8247):623-5.

Brooks DC. A Prospective Comparison of Laparoscopic and Tension-Free Open
Herniorrhaphy. ARCH Surg/Vol 129. 1994 Apr;129(4):361-6.

Callesen T, Bech K, Andersen J, Nielsen R, Roikjaer O, Kehlet H. Pain after primary
inguinal herniorrhaphy: influence of surgical technique. J Am Coll Surg. 1999
Apr;188(4):355-9.

Callesen T, Klarskov B, Bech K, Kehlet H. Short convalescence after inguinal
herniorrhaphy with standardized recommendations: duration and reasons for delayed
return to work. Eur J Surg. 1999 Mar;165(3):236-41.

Carbonell JF, Sanchez JL, Peris RT, Ivorra JC, Del Bano MJ, Sanchez CS, Arraez JI,
Greus PC. Risk factors associated with inguinal hernias: a case control study. Eur J
Surg. 1993 Sep; 159(9): 481-6.

Champault GG, Rizk N, Catheline JM, Turner R, Boutelier P. Inguinal hernia repair:
totally preperitoneal laparoscopic approach versus Stoppa operation: randomized trial
of 100 cases. Surg Laparosc Endosc. 1997 Dec;7(6):445-50.

Champault G, Benoit J, Lauroy J, Rizk N, Boutelier P. Inguinal hernias in adults.
Chirurgie laparoscopic versus Shouldice operations. Chirurgie 1994;48(11):1003-8.
Chan A.C, Lee T.W, Ng K.W, Chung S.C, Li A.K. Early results of laparoscopic
intraperitoneal onlay mesh repair for inguinal hernia. Butterworth-Heinemann For The
British Journal of Surgery Soc. Guildford 1994, 81, 1761 - 1762

Chari R, Chari V, Eisenstat M, Chung R. A case controlled study of laparoscopic
incisional hernia repair. Surg Endosc. 2000 Feb;14(2):117-9.

74



Hernia Study

References (Alphabetic order) (Cont’'d)

51

57

148

70

71

96

134

68

140

a7

141

105
26

88

22

34

98

106

Christensen J, Miftakhov R. Hiatus hernia: a review of evidence for its origin in
esophageal longitudinal muscle dysfunction. Am J Med. 2000 Mar 6;108 Suppl 4a:3S-
7S.

Chung RS, Rowland DY. Meta-analyses of randomized controlled trials of
laparoscopic vs conventional inguinal hernia repairs. Surg Endosc. 1999
Jul;13(7):689-94.

Cochrane Collaboration Document. Webb K, et al. Site. Laparoscopic techniques vs
open techniques for inguinal hernia repair. Cochrane Collaboration Web Site. Updated
Nov 2001.

Collaboration EH. Laparoscopic compared with open methods of groin hernia repair:
systematic review of randomized controlled trials. Br J Surg. 2000 Jul;87(7):860-7.
Collaboration EH. Mesh compared with non-mesh methods of open groin hernia
repair: systematic review of randomized controlled trials. Br J Surg. 2000
Jul;87(7):854-9.

Conner WT, Peacock EE Jr. Some studies on the etiology of inguinal hernia. Am J
Surg. 1973 Dec;126(6):732-5.

Cornell RB, Kerlakian GM. Early Complications and Outcomes of the Current
Technique of Transperitoneal Laparoscopic Herniorrhaphy and a Comparison to the
Traditional Open Approach. Am. J. Surgery Volume 168, September 1994.

Crawford DL, Phillips EH. Laparoscopic repair and groin hernia surgery. Surg  Clin
North Am. 1998 Dec;78(6):1047-62.

Damamme A, Samama G, D’Alche-Gautier, Chanavel N, Brefort JL, Le Roux Y.
Medico-economic evaluation of treatment of inguinal hernia: Shouldice vs
laparoscopic. Chirurgie 1998;52(1):11-6.

Damschenn DD, Landercasper J, Cogbill TH, Stolee RT. Acute traumatic abdominal
hernia. A case report. J Trauma. 1994 Feb;36(2):273-6.

Danielsson P; Isacson S; Hansen MV. Randomised Study of Lichtenstein Compared
with Shouldice Inguinal Hernia Repair by Surgeons in Training. 1999 Scandinavian
University Press. ISSN 1102-4151.

Davis P. The causation of hernia by weight/lifting. Lancet 1959; 2():155-157.

de los Santos AR, Di Girolamo G, Marti ML. Efficacy and tolerance of lysine
clonixinate versus paracetamol/codeine following inguinal hernioplasty. Int J Tissue
React. 1998;20(2):71-81.

Dirksen CD, Ament A, Beets GL, Go PY, Baeten CG, Kootstra G. Cost Effectiveness
of Open Versus Laparoscopic Repair for Primary Inguinal Hernia. Int J Technol Assess
Health Care. 1998; 14():472-483.

Dirksen CD, Beets GL, Go PM, Geisler FE, Baeten CG, Kootstra G. Bassini repair
compared with laparoscopic repair for primary inguinal hernia: a randomized controlled
trial. Eur J Surg. 1998 Jun;164(6):439-47.

Donahue P. Theoretics aspects of hernia. Hernia (4™ ed.) JB Lippincott Co.
Philadelphia. 1995. pp. 73-82.

Felix EL, Michas CA, Gonzalez MH Jr. Laparoscopic hernioplasty: TAPP vs TEP. Surg
Endosc. 1995;9:984-989.

Felix EL, Michas CA, Gonzalez MH Jr. Laparoscopic hernioplasty: why does it work?
Surg Endosc. 1997 Jan;11(1):36-41.

Felix EL, Michas CA, Gonzalez MH Jr. Laparoscopic herniorrhaphy. Transabdominal
preperitoneal floor repair. Surgical Endoscopy. 1994 Febr;8(2):100-103.

75



Hernia Study

References (Alphabetic order) (Cont’'d)

28

111

11

135

179

79

131

108

142

149

150

200

208

205

125

Felix P, Ventadoux Y, Guerineau JM. Outpatient management, patient comfort and
satisfaction of 100 consecutive inguinal hernias treated by Shouldice procedures with
steel wire under local anesthesia (article in French). Ann Chir. 1999;53(5):387-396.
Ferzli G, Massaad A, Alberta P, Worth MH,Jr. Endoscopic Extraperitoneal
Herniorhaphy versus Convention Hernia Repair: A Comparative Study. Current
Surgery Vol 50/No.4 1993;50(4):291-4.

Ferzli GS, Frezza EE, Pecoraro AM Jr, Ahern KD. Prospective randomized study of
stapled versus unstapled mesh in a laparoscopic preperitoneal inguinal hernia repair. J
Am Coll Surg. 1999 May;188(5):461-5.

Filipi CJ, Gaston-Johansson F, McBride PJ, Murayama K, Gerhardt J, Cornet DA,
Lund RJ, Hirai D, Graham R, Patil K, Fitzgibbons R, Gaines Jr RD. An assessment of
pain and return to normal activity. Laparoscopic herniorrhaphy vs open tension-free
Lichtenstein repair. Surgical Endoscopy 1996 Oct;10(10):983-6.

Fleming WR, Elliot TB, Jones RMcL, Hardy KJ. Randomized clinical trial comparing
totally extraperitoneal inguinal hernia repair with the Shouldice technique. British
Journal of Surgery. 2001;88:1183-1188.

Flich J, Alfonso JL, Delgado F, Prado MJ, Cortina P. Inguinal hernia and certain risk
factors. Eur J Epidemiol. 1992 Mar;8(2):277-82.

Friis E, Lindahl F. The Tensionfree Hernioplasty in a Randomized Trial. The
American Journal of Surgery. Volume 172 October 1996.

Ganchi PA, Orgill DP. Autopenetrating hernia: a novel form of traumatic abdominal
wall hernia-case report and review of the literature. Journal of Trauma. 1996
Dec;41(6):1064-1066.

Geis WP, Crafton WB,Novak MJ,Malago M. Laparoscopic herniorrhaphy: Results and
technical aspects in 450 consecutive procedures. Surgery October 1993Volume 114,
No. 4.

Go PM. Overview of randomized trials in laparoscopic inguinal hernia repair. Semin
Laparosc Surg. 1998 Dec;5(4):238-41.

Gontarz W. A comparison of two ‘tension free’ inguinal hernia repair methods —
laparoscopic hernioplasty vs anterior mesh technique. The British Journal of Surgery.
998 Vol.85(supplement 2):101.

Goodwin JS, Traverso, LW. A prospective cost and outcome comparison of inguinal
hernia repairs. Laparoscopic transabdominal preperitoneal versus open tension-free
preperitoneal. Surgical Endoscopy. 1995 Sep;9(9):981-3.

Haapaniemi S, Nilsson E. Recurrence and pain three years after groin hernia repair.
Validation of postal questionnaire and selective physical examination as a method of
follow-up. European Journal of Surgery. 2002; 168(1): 22-28.

Haapaniemi S, Gunnarson U, Nordin P et al. Reoperation after recurrent groin hernia
repair. Annals of Surgery. 2001 Jul; 234(1):122-126.

Hay JM, Boudet MJ, Fingerhut A et al. Shouldice inguinal hernia repair in the male
adult: the gold standard ? A multicenter controlled trial in 1578 patients. Annals of
Surgery. Dec 1995; 222(6): 719-727.

Hawasly A. Laparoscopic inguinal herniorrhaphy: the mushroom plug repair. Surgical
Laparoscopy and Endoscopy. 1992 Jun; 2(2):111-116.

Hay JM, Boudet MJ, Fingerhut A, et al, and the French Association for Surgical
Research. Shouldice hernia repair had a lower recurrence rate than Bassini or Cooper
ligament (McVay) repair. Evidence-Based Medicine. 1996 May-June; 1:119.

76



Hernia Study

References (Alphabetic order) (Cont’'d)

43

20

17

87

10

124

132

177

12

50

39

117

127

46

65

176

40

16

Heikkinen T, Haukipuro K, Leppala J, Hulkko A. Total costs of laparoscopic and
lichtenstein inguinal hernia repairs: a randomized prospective study. Surg Laparosc
Endosc. 1997 Feb;7(1):1-5.

Heikkinen TJ, Haukipuro K, Hulkko A. A cost and outcome comparison between
laparoscopic and Lichtenstein hernia operations in a day-case unit. A randomized
prospective study. Surg Endosc. 1998 Oct;12(10):1199-203.

Heikkinen TJ, Haukipuro K, Koivukangas P, Hulkko A. A prospective randomized
outcome and cost comparison of totally extraperitoneal endoscopic hernioplasty
versus Lichtenstein hernia operation among employed patients. Surg Laparosc
Endosc. 1998 Oct;8(5):338-44.

Heikkinen TJ, Haukipuro K, Leppala J, Hulkko A. Total Costs of Laparoscopic and
Lichtenstein Inguinal Hernia Repairs: A Randomized Prospective Study Surgical
Laparoscopy & Endoscopy Vol. 7, No. 1, pp. 1-5 1997.

Hilgert RE, Dorner A, Wittkugel O. Comparison of polydioxanone (PDS) and
polypropylene (Prolene) for Shouldice repair of primary inguinal hernias: a prospective
randomized trial. Eur J Surg. 1999 Apr;165(4):333-8.

Himpens JM. Laparoscopic hernioplasty using self-expandable (umbrella like)
proesthetic Patch. Surgical Laparoscopy and Endoscopy. 1992 Dec;2(4):312-316.
Johansson B, Hallerback B, Glise H, Anesten B, Smedberg S. Laparoscopic Mesh
Versus Open Preperitoneal Mesh Versus Conventional Technique for Inguinal Hernia
Repair. A Randomized Multicenter Trial (SCUR Hernia Repair Study). Annals of
Surgery Vol.230, No.2: 225-231 1999.

Jones KR, Burney RE, Peterson M, Christy B. Surgical Outcomes research. Return to
work after inguinal hernia repair. Surgery. 2001; 129:128-135.

Juul P, Christensen K. Randomized clinical trial of laparoscopic versus open inguinal
hernia repair.Br J Surg. 1999 Mar;86(3):316-9.

Kahn AM, Hamlin JA, Thompson JE. The etiology of the adult indirect inguinal hernia:
revisited. Am Surg. 1997 Nov;63(11):967-9.

Kald A, Anderberg B, Carlsson P, Park PO, Smedh K. Surgical outcome and cost-
minimisation-analyses of laparoscopic and open hernia repair. a randomized
prospective trial with one year follow up. Eur J Surg. 1997 Jul;163(7):505-10.

Kald A, Domeij E, Landin S, Wiren M, Anderberg B. Laproscopic hernia repair in
patients with bilateral groin hernias. European Journal of Surgery. 2000; 166:210-212.
Kald A; Smedh K; Anderberg B. Laparoscopic Groin Hernia Repair: results of 200
consecutive herniorraphies. Br.J. Surg. 1995;82: 618-620.

Kallay N, Crim L, Dunagan DP, Kavanagh PV, Meredith W, Hapon. Massive left
diphragmatic separation and rupture. South Med J. 2000 Jul;93(7):729-31.

Kang SK, Burnett CA, Freund E, Sestito J. Hernia: is it a work-related condition? Am J
Ind Med. 1999 Dec;36(6):638-44.

Kark AE, Kurzer MN, Belsham PA. Three thousand one hundred seventy-five primary
inguinal hernia repairs: advantages of ambulatory open mesh repair using local
anesthesia. Journal of the American College of Surgeons. 1998;186:447-456.

Khan Y, Fitzgerald P, Walton M. Assessment of the postoperative visit after routine
inguinal hernia repair: a prospective randomized trial. J Pediatr Surg. 1997
Jun;32(6):892-3.

Khoury N. A randomized prospective controlled trial of laparoscopic extraperitoneal
hernia repair and mesh-plug hernioplasty: a study of 315 cases. J Laparoendosc Adv
Surg Tech A. 1998 Dec;8(6):367-72.

77



Hernia Study

References (Alphabetic order) (Cont’'d)

173

15

92

180

37

42

77

191

193

204

178

185

91

151

152

144

202

203

78

100

Kiruparan P and Pettit SH. Prospective audit of 200 patients undergoing laparoscopic
inguinal hernia repair with follow-up from 1 to 4 years. Journal of Royal College of
Surgeon. Edinburg. 1998 Febr;43:13-16.

Kingsley D, Vogt DM, Nelson MT, Curet MJ, Pitcher DE. Laparoscopic intraperitoneal
onlay inguinal herniorrhaphy. Am J Surg. 1998 Dec;176(6):548-53.

Koninger J.S., Oster M., Butters M. Leistenhernienversorgung — Ein Vergleich
gangiger Verfahren. Chirurg(1998) 69:1340-1344.

Koukourou A, Lyon W, Rice J, Wattchow DA. Prospective randomized trial of
polypropylene mesh compared with nylon darn in inguinal hernia repair. British Journal
of Surgery. 2001;88:931-934.

Kovacs JB, Gorog D, Szabo J, Fehervari |, Jaray J, Perner F. Prospective randomized
trial comparing Shouldice and Bassini-Kirschner operation technique in primary
inguinal hernia repair. Acta Chir Hung. 1997;36(1-4):179-81.

Kozol R, Lange PM, Kosir M, Beleski K, Mason K, Tennenberg S, Kubinec SM, Wilson
RF. A prospective, randomized study of open vs laparoscopic inguinal hernia repair.
An assessment of postoperative pain. Arch Surg. 1997 Mar;132(3):292-5.

Krahenbuhl L, Schafer M, Feodorovici MA, Buchler MW. Laparoscopic hernia surgery:
an overview. Dig Surg. 1998;15(2):158-66.

Kumar A, Doran J, Batt ME et al. Results of inguinal canal repair in athletes with

sports hernia. Journal of Royal College of Surgeon. Edinburgh. Jun 2002;47(3):561-
565.

Kurzer M, Belsham PA. Kark AE. The Lichtenstein repair. Surg Clin North Am. 1998
Dec;78(6); 1026-1035.

Kux M, Fuchsjager N, Schemper M. Shouldice is superior to Bassini inguinal
herniorrhaphy. American Journal of Surgery. July 1994; 168(1): 15-18.

Lafferty PM, Malinowska A, Pelta D. Lichtenstein inguinla hernia repair in a primary
healthcare setting. British Journal of Surgery. 1999;85:793-796.

Lau H, Lee F, Poon J. Clinical factors influencing return to work after ambulatory
inguinal herniorrhaphy in Hong Kong. Ambulatory Surgery. 2001;9:25-28.

Lawrence K, McWhinnie D, Goodwin A, Doll H, Gordon A, Gray A, Britton J, Collin J.
Randomised controlled trial of laparoscopic versus open repair of inguinal hernia: early
results. BMJ. 1995 Oct 14;311(7011):981-5.

Lawrence K, McWhinnie D, Goodwin A, Gray A, Gordon J, Storie J, Britton J, Collin J.
An economic evaluation of laparoscopic versus open inguinal hernia repair. Journal of
Public Health Medicine 1996 Mar;Vol.18(1):41-48.

Lawrence K, McWhinnie D, Jenkinson C, Coulter A. Quality of life in patients
undergoing inguinal hernia repair. Ann R Coll Surgery England. 1997 Jan;79(1):40-5.
Leibl B, Daubler J, Schwarz J, Ulrich M, Bittner R. Standardisierte laparoskopische
Hernioplastik vs. Shouldice-Reparation. Chirurg (1995) 66: 895-898.

Leibl BJ, Daubler P, Schmedt CG, Kraft K, Bittner R. Long-term results of a
randomized clinical trial between laparoscopic hernioplasty and Shouldice repair.
British Journal of Surgery. 2000; 87:780-783.

Leibl BJ, Schmedt CG, Ulrich M, Kraft K, Bittner R. Laparoscopic hernia repair — the
facts, but no fashion. Langenbeck’s Archive of Surgery. 1999; 384: 302-311.

Lerut J, Foxius A, Collard A. Evaluation criteria of inguinal hernia repair. Acta  Chir
Belg. 1998 Jun; 98(3):127-31.

Lichtenstein IL, Shulman AG, Amid PK. The cause, prevention and treatment of
recurrent groin hernia. Surgical Clinic of North America. 1993 June;73(3):529-544.

78



Hernia Study

References (Alphabetic order) (Cont’'d)

112

41

44

153

154

155

52

156

183

207

157

126

158

181

19

72

Lichtenstein IL, Shore JM. Exploding the myths of hernia repair. American Journal of
Surgery. 1976 Sept;132(3):307-315.

Liem MS, van der Graaf Y, van Steensel CJ, Boelhouwer RU, Clevers GJ, Meijer WS,
Stassen LP, Vente JP, Weidema WF, Schrijvers AJ, van Vroonhoven TJ. Comparison
of conventional anterior surgery and laparoscopic surgery for inguinal-hernia repair. N
Engl J Med. 1997 May 29;336(22):1541-7.

Liem MS, van der Graaf Y, Zwart RC, Geurts |, van Vroonhoven TJ. A randomized
comparison of physical performance following laparoscopic and open inguinal hernia
repair. The Coala Trial Group. Br J Surg. 1997 Jan;84(1):64-7.

Liem MS, Der Graaf YV, Van Steensel CJ, Boelhouwer RU, Clevers G-J, Meijer WS,
Stassen LPS, Vente JP, Weidema WF, Shrijvers AJP, Van Vroonhover Th.JMV.
Sneller herstel en minder recidieven na laparoscopische liebreukoperatic dan na
conventionele; een prospectief gerandomixeerd onderzoek. Ned Tijdschr Geneeskd.
1997 July 19;141(29).

Liem MS, Halsema JA, van der Graaf Y, Schrijvers AJ, van Vroonhoven TJMV; on
behalf of the Coala trial group. Cost-effectiveness of Extraperitoneal Laparoscopic
Inguinal Hernia Repair: A Randomized Comparison With Conventional Herniorrhaphy.
Annal of Surgery. 1997 Dec;226(6):668-75; discussion 6.

Liem MSL, Vroonhoven TIJMV. Laparoscopic inguinal hernia repair. Br J. Surg. 1996
Sep;83(9):1197-1204.

Liem MS, van der Graaf Y, Zwart RC, Geurts I, van Vroonhoven TJ. Risk factors for
inguinal hernia in women: a case-control study. The Coala Trial Group. Am J
Epidemiol. 1997 Nov 1;146(9):721-6.

Liem MS, van Steensel CJ, Boelhouwer RU, Weidema WF, Clevers G, Meijer WS,
Vente JP, de Vries LS, van Vroonhoven TJMV. The Learning Curve for Totally
Extraperitoneal Laparoscopic Inguinal Hernia Repair. American Journal Surgery. 1996
Feb;171(2):281-5.

Lorenz D, Stark E, Oestrich K, Richter A. Laparoscopic hernioplasty versus
conventional hernioplasty (Shouldice): results of a prospective randomized trial. World
Journal of Surgery. 2000;24:739-746.

Lowham AS, Filipi CJ, Fitzgibbons RJ Jr et al. Mechanisms of hernia recurrence after
preperitoneal mesh repair: traditional and laparoscopic. Annals of Surgery.1997
Apr;225(4):422-431.

Lukaszczyk JJ, Preletz RJ, Morrow GJ, Lange MK, Tachovsky TJ, Krall JM.
Laparoscopic herniorrhaphy versus traditional open repair at a community hospital.
Journal of Laparoendoscopic Surgery. 1996 Aug;6(4):203-8.

Maddern GJ, Rudkin G, Bessell JR, Devitt P, Ponte L. A comparison of Laparoscopic
and open hernia repair as a day surgical procedure. Surgical Endoscopy. 1994
Dec;8(12):1404-8.

Maddern GJ. Laparoscopic versus open inguinal repair. The British Journal of Surgery.
1993;80(Supplement):38-9.

Marre P, Damas JM, Penchet A, Blum D, Pelissier EP. Tension-free procedures:
progress in the treatment of inguinal hernia (article in French). Presse Med. 2001
March;30(12):577-580.

McGillicuddy JE. Prospective randomized comparison of the Shouldice and
Lichtenstein hernia repair procedures. Arch Surg. 1998 Sep;133(9):974-8.

McGreevy JM. Groin hernia and surgical truth. Am J Surg. 1998 Oct;176(4):301-4.

79



Hernia Study

References (Alphabetic order) (Cont’'d)

86

69

62

143

175

59

122

24

31

136

160

99
23

74

18

67

102

209

195

Melis P, van der Drift DG, Sybrandy R, Go PM. High recurrence rate 12 years after
primary inguinal hernia repair. Eur J Surg. 2000 Apr;166(4):313-4.

Memon MA, Fitzgibbons RJ Jr. Assessing risks, costs, and benefits of laparoscopic
hernia repair. Annu Rev Med. 1998;49:95-109.

Memon MA, Rice D, Donohue JH. Laparoscopic herniorrhaphy. J Am Coll Surg.
1997 Mar;184(3):325-35.

Merello J, Guerra, G., Madriz, A.J., Guera, G. Laparoscopic TEP Versus Open
Lichtenstein Hernia Repair. Randomized Trial. Emanuel Library.

Metzger J, Lutz N, Laidlaw I. Guidelines for inguinal hernia repair in everyday practice.
Annal of the Royal College of Surgeon. England. 2001;83:209-214.

Millikan KW, Deziel DJ. The management of hernia. Considerations in cost
effectiveness. Surg Clin North Am. 1996 Feb;76(1):105-16.

Millikan KW, Kosik ML, Doolas A. A prospective comparison of transabdominal
preperitoneal laparoscopic hernia repair versus traditional open hernia repair in a
university setting. Surgical Laparoscopy & Endoscopy. 1994 Aug;4(4):247-53.

Mills IW, McDermott IM, Ratliff DA. Prospective randomized controlled trial to compare
skin staples and polypropylene for securing the mesh in inguinal hernia repair. Br J
Surg. 1998 Jun;85(6):790-2.

Miltenburg DM, Nuchtern JG, Jaksic T, Kozinetz CA, Brandt ML. Meta-analysis of the
risk of metachronous hernia in infants and children.  Am J Surg. 1997
Dec;174(6):741-4.

Mixter CG 3rd, Meeker LD, Gavin TJ. Preemptive pain control in patients having
laparoscopic hernia repair: a comparison of ketorolac and ibuprofen. Arch Surg. 1998
Apr;133(4):432-7.

MRC Laparoscopic Groin Hernia Trial Group. Laparoscopic versus open repair of
groin hernia: a randomised comparison. Lancet. 1999 July;Vol.354(9174):185-90.
Newman IIl L, Eubanks S, Mason E, Duncan TD. Is laparoscopic herniorrhaphy an
effective alternative to open hernia repair? Journal of Laparoendoscopic Surgery.
1993; 3(2): 121- 128

Nyhus LM, Condon RE. Hernia. 4th ed. J.B. Lippincott. Philadelphia 1995.

Oakley MJ, Smith JS, Anderson JR, Fenton-Lee D. Randomized placebo-controlled
trial of local anaesthetic infusion in day-case inguinal hernia repair. Br J Surg. 1998
Jun;85(6):797-9.

Oishi AJ, Gardiner BN, Furumoto N, Machi J, Oishi RH. Laparoscopic inguinal
herniorrhaphy: the new gold standard of hernia repair? Hawaii Med J. 1998
Nov;57(11):700-3.

O'Riordain DS, Kelly P, Horgan PG, Keane FB, Tanner WA. A randomized controlled
trial of extraperitoneal bupivacaine analgesia in laparoscopic hernia repair.Am J Surg.
1998 Sep ; 176 (3):254-7.

O'Riordan DC, Kingsnorth AN. Audit of patient outcomes after herniorrhaphy. Surg
Clin North Am. 1998 Dec;78(6):1129-39, viii-ix.

O'Riordain DS, Kelly P, Horgan PG, Keane FB, Tanner WA. Laparoscopic
extraperitoneal inguinal hernia repair in the day-care setting. Surgical Endoscopy.
1999 Sept;13(9):914-917.

O’Riordain DS, Kingsnorth AN. Audit of patient outcomes after herniorrhaphy. Surg
Clin North Am. 1998 Dec;78(6); 1130-1137.

Paajanen H. Lichtenstein inguinal herniorrhaphy under local infiltration anaesthesia as
rapid outpatient procedure. Ann Chir Gynaecol. Suppl 2001;215:51-54.

80



Hernia Study

References (Alphabetic order) (Cont’'d)

27

139

76

184

115

93

159

145

133

161

60

63

188

45

114

220

137

162

Paganini AM, Lezoche E, Carle F, Carlei F, Favretti F, Feliciotti F, Gesuita R, Guerrieri
M, Lomanto D, Nardovino M, Panti M, Ribichini P, Sarli L, Sottili, M, Tamburini A,
Taschieri A. A randomized, controlled, clinical study of laparoscopic vs open tension
free inguinal hernia repair. Surg Endosc. 1998 Jul;12(7):979-986.

Paget GW. Laparoscopic inguinal herniorrhaphy. A personal audit of 222 hernia
repairs. The Medical Journal of Australia. Vol 161, 15 August 1994.

Pans A, Pierard GE, Albert A, Desaive C. Adult groin hernias: new insight into their
biomechanical characteristics. Eur J Clin Invest. 1997 Oct;27(10):863-8.

Papachristou EA, Mitselou MF, Finokaliotis ND. Surgical outcome and hospital cost
analyses of laparoscopic and open tension-free hernia repair. Hernia. 2002;6:68-72
Payne JH, Grininger LM, Izawa MT, Podoll EF, Lindahl PJ, Balfour J. Laparoscopic or
Open Inguinal Herniorrhaphy? A randomized prospective trial. Arch Surg. 1994
Sep;129(9): 973-9; discussion 97.

Peacock EE Jr, Madden JW. Studies on the biology and treatment of recurrent
inguinal hernia. 1l. Morphological changes. Ann Surgery. 1974 May;179(5):567-71.
Picchio M, Lombardi A, Zolovkins A, Mihelsons M, La Torre G. Tensionfree
Laparoscopic and Open Hernia Repair: Randomized Controlled Trial for Early Results.
World Journal of Surgery. 1999 Oct;23(10):1004-7; discussion 1.

Pirski MI; Gacyk W; Witkowski P; Kostro J; Kot J. Operacje Mesh-Plug W Leczeniu
Przepuklin  Pachwinowych. Badania Randomizowane. [Mesh-plug operation for
treating inguinal hernia..] Chirurgia

Prior MJ, Williams EV, Shukla HS, Phillips S, Vig S, Lewis M. Prospective randomized
controlled trial comparing Lichtenstein with modified Bassini repair of inguinal hernia. J
R Coll Surg Edinb. 1998 Apr;43(2):82-6.

Ramon JM, Carulla X, Hidalgo JM, Navarro M, Ferrer M, Ortega JMS. Study of quality
of life in relation with the health after the surgery of the endoscopic inguinal hernia vs
conventional. The British Journal of Surgery. 1998;85(S 2):18.

Rider MA, Baker DM, Locker A, Fawcett AN. Return to work after inguinal hernia
repair. Br J Surg. 1993 Jun;80(6):745-6.

Robertson GS, Burton PR, Haynes IG. How long do patients convalesce after inguinal
herniorrhaphy? Current principles and practice. Ann R Coll Surg Engl. 1993
Jan;75(1):30-3.

Robbins AW, Rutkow IM. Mesh plug repair and groin hernia surgery. Surg Clin North
Am. 1998 Dec;78(6); 1008-1119.

Rogers FB, Leavitt BJ, Jensen PE. Traumatic transdiaphragmatic intercostal hernia
secondary to coughing: case report and review of the literature. J Trauma. 1996
Nov;41(5):902-3.

Ross APJ. Aspects of treatment. Incidence of inguinal hernia recurrence. Effect of time
off work after repair. Annals of the Royal College of Surgeons of England.
1975:57;326-328.

Rothman KJ, Lanes SF (eds). Causal inference. 1988. Chestnut Hill, MA :
Epidemiology Resources.

Rubio PA. Laparoscopic Intraperitoneal Hernioplasty. International Surgery 1994,
79(4); 293-295.

Rutkow IM, Robbins AW. Demographic, Classificatory, And Socioeconomic Aspects of
Hernia Repair in the United States. Surg. Clinics of North Am. Vol.73(3);June
1993:413-426.

81



Hernia Study

References (Alphabetic order) (Cont’'d)

101

189

21

53

64

73

35

213

95

48

164

138

Rutkow IM. Epidemiologic, Economic, and Sociologic Aspects of Hernia Surgery in the
United States in the 1990s. Surg. Clinics of North Am. 1998 Dec;78(6):941-951.
Rutkow IM, Robbins AW. Classification systems and groin hernias. Surg Clin North
Am. 1998 Dec;78(6); 1118-1125.

Saff GN, Marks RA, Kuroda M, Rozan JP, Hertz R. Analgesic effect of bupivacaine on
extraperitoneal laparoscopic hernia repair. Anesth Analg. 1998 Aug;87(2):377-81.
Sahdev P, Garramone RR Jr, Desani B, Ferris V, Welch JP. Traumatic abdominal
hernia: report of three cases and review of the literature. Am J Emerg Med. 1992
May;10(3):237-41.

Salcedo-Wasicek MC, Thirloy RC. Postoperative course after inguinal herniorrhaphy.
A case-controlled comparison of patients receiving workers' compensation vs patients
with commercial insurance. Arch Surg. 1995 Jan;130(1):29-32.

Sandblom G, Gruber G, Kald A, Nilsson E. Audit and recurrence rates after hernia
surgery Eur J Surg. 2000 Feb;166(2):154-8.

Sarli L, Pietra N, Choua O, Costi R, Cattaneo G. Laparoscopic hernia repair: a
prospective comparison of TAPP and IPOM techniques. Surg Laparosc Endosc. 1997
Dec;7(6):472-6.

Sarli L, lusco DR, Sansebastiano G, Costi R et al. Simultaneous repair of bilateral
inguinal hernias. A prospective, randomized study of open, tension free versus
laparoscopic approach. Surgical Laparoscopy, Endoscopy and Percutaneous
Techniques. 2001;4:262-267.

Sayad P, Hallak A, Ferzli G. Laparoscopic herniorrhaphy: review of complications and
recurrence. Journal of Laparoendoscopic and advanced surgical techniques.
1998;8(1):3-10.

Schmedt CG, Daubler P, Leibl BJ, Kraft K, Bitther R. Laparoscopic Hernia Repair
Study Team. Simultaneous bilateral laparoscopic inguinal hernia repair. An analysis of
1336 consecutive cases at a single center. Surgical Endoscopy. 2002;16:240-244.
Schofield PF. Inguinal hernia: medicolegal implications. Ann R Coll Surg Engl. 2000
Mar;82(2):109-10.

Schrenk P, Bettelheim P, Woisetschl, R, Rieger R, Wayand WU. Metabolic responses
after laparoscopic or open hernia repair. Surgical Endoscopy. 1996 Jun;10(6):628-32.
Schrenk P; Woisetschlager R; Rieger R; Wayand W. Prospective randomized trial
comparing postoperative pain and return to physical activity after transabdominal
peritoneal, total preperitoneal or Shouldice technique for inguinal hernial. British
Journal of Surgery 1996, 83, 1563-1566.

165 Schultz LS, Laparoscopic versus inguinal hernia repairs. Outcomes and costs. Surgical

146

166

187

186

Endoscopy. 1998;9(12):1307-11.

Schultz L, Graber J; Pietrafitta J, Hickok D. Laser Laparoscopic Herniorraphy: A
Clinical Trial Preliminary Results. Journal of Laparendoscopic Surgery. Volume 1,
Number 1, 1990.

Schumpelick V, Treutner KH, Arit G. Inguinal hernia repair in adults. Lancet. 1994 Aug
6;344(8919):375-9.

Schumpelick V. Does every hernia demand a mesh repair? A critical review. Hernia.
2001 Mar;5(1):5-8.

Schurz JW, Arregui ME, Hammond JC. Open vs. laparoscopic hernia repair. Analysis
of costs, charges and outcomes. Surgical Endoscopy. 1998;9(12):1311-1317.

82



Hernia Study

References (Alphabetic order) (Cont’'d)

5

121

113

85

196

49

201

206

216

56

190

29

182

82

109

128

Schwartz SI, Shires GT, Spencer FC, Daly JM, Fischer JE, Galloway AC (eds).
Principles of Surgery (7" ed.) 1999. McGrawHill. New York.

Seid AS, Deutsch H, Jacobson A. Laparoscopic herniorrhaphy. Surgical Laparoscopic
and Endoscopy. 1992 March;2(1):59-60.

Semmence A, Kynch J. Hernia repair and time off work in Oxford. Journal of Royal
College of General Practitioners. 1980 Febr:30(211); 90-96.

Shulman AG, Amid PK, Lichtenstein IL. Returning to work after herniorrhaphy. BMJ.
1994 Jul 23;309(6949):216-7.

Shulman AG, Amid PK, Lichtenstein IL. The safety of mesh repair for primary inguinal
hernias: results of 3019 operations from five diverse surgical sources. Am Surg. Apr
1992;58(4):255-257.

Simons MP, Kleijnen J, van Geldere D, Hoitsma HF, Obertop H. Role of the Shouldice
technique in inguinal hernia repair: a systematic review of controlled trials and a meta-
analysis Br J Surg. 1996 Jun;83 (6):734-8.

Simons MP, Kleijnen J, van Geldere D. The Shouldice Technique versus other
techniques for Inguinal Hernia Repair [protocol]. Cochrane Library —1999 February 09,
issue 3 pg 1.

Smith GD, Crosby DL, Lewis PA. Inguinal hernia and a single strenuous event.  Ann
R Coll Surg Engl. 1996 Jul;78(4):367-8.

Solorzano CC, Minter RM, Childers CC, Kilkenny JW. Prospective evaluation of the
giant prosthetic reinforcement of the visceral sac for recurrent and complex bilateral
inguinal hernias. American Journal of Surgery. 199;177:19-22.

Sorensen LT, Friis E, Jorgensen T et al. Smoking is a risk factor for recurrence of
groin hernia. World Journal of Surgery. 2002; 26: 397-400.

Staubesand J, Ferner H, Hild wJ (eds). Sobota Atlas of Human Anatomy. Vol. 2.
Thorax, abdomen, pelvis, lower extremities, skin. 10™ English Edition. 1983. Urban
and Schwarzenberg. Munich, Baltimore.

Stoker DL, Spiegelhalter DJ, Singh R, Wellwood JM. Laparoscopic versus open
inguinal hernia repair randomized prospective trial. Lancet. 1994 May
21;343(8908):1243-5.

Swanstrom LL. Laparoscopic hernia repairs. The importance of cost as an outcome
measurement at the century's end. Surg Clin North Am. 2000 Aug;80(4):1341-51.
Swanstrom LL. Laparoscopic herniorrhaphy. Surg Clin North Am. 1998 Dec;78(6);
484-491.

Tanphiphat C, Tanprayoon T, Sangsubhan C, Chatamra K. Laparoscopic vs open
inguinal hernia repair. A randomized, controlled trial., Surg Endosc. 1998
Jun;12(6):846-51.

Thapar V, Rao P, Deshpande A, Sanghvi B, Supe AN. Shouldice’s herniorrhaphy
versus Moloney’s darn herniorrhaphy in young patients (A prospective randomised
study). Journal of Postgraduate Medicine. 2000;46:9-12.

Thorup J, Jorgensen T, Kjaergaard J, Billesbolle P. Convalescence after inguinal
herniorrhaphy. Scand J Gastroenterol. 1994 Dec;29(12):1150-2.

Toy FK, Bailey RW, Carey S, Chappuis CW, Gagner M, Josephs LG, Mangiante EC,
Park AE, Pomp A, Smoot RT, Uddo JF, Voeller GR. Prospective, multicenter study of
laparoscopic ventral hernioplasty. Preliminary results. Surgical Endoscopy. 1998 July.
12(7);955-959.

Toy FK, Smoot RT. Laparoscopic Hernioplasty Update. Journal of Laparo-endoscopic
Surgery. 1992 Oct; 2(1):197-205.

83



Hernia Study

References (Alphabetic order) (Cont’'d)

167

54

123

212

210

194

110

25

168

81

129

147

169

170

32

Tschudi J, Wagner M, Klaiber Ch, Brugger JJ, Frei E, Krahenbuhl L, Inderbitzi R,
Husler J, Schmitz SH. Controlled multicenter trial of laparoscopic transabdominal
preperitoneal hernioplasty vs. Shouldice herniorrhaphy. Surgical Endoscopy. 1996
Aug;10(8)845-7.

Vasques JC, Halasz NA, Chu P. Traumatic abdominal wall hernia caused by
persistent cough., Southern Medical Journal. 1999 Sep;92(9):907-8.

Voeller GR, Mangiante EC, Britt LG. Preliminary evaluation of laparoscopic
herniorrhaphy. Surgical Laparoscopy and Endoscopy. 1993 Apr;3(2):100-105.

Vo Huu Le J, Buffler A, Rohr S et al. Long-term recurrence after laparoscopic surgery
of inguinal hernias. Hernia. 2001; 5: 88-91.

Vrijland WW, van den Tol MP, Luijendijk RW et al. Randomized clinical trial of non-
mesh versus mesh repair of primary inguinal hernia. British Journal of Surgery. 2002;
89: 293-297.

Wantz GE. Giant prosthetic reinforcement of the visceral sac. The Stoppa groin hernia
repair. Surg Clin North Am. 1998 Dec;78(6); 1076-1082.

Watson LF. Hernia. Anatomy, Etiology, Symptoms, Diagnosis, Differential Diagnosis,
Prognosis, and Treatment. The C.V. Mosby Company. 1948.

Wellwood J, Sculpher MJ, Stoker D, Nicholls GJ, Geddes C, Whitehead A, Singh R,
Spiegelhalter D. Randomized controlled trial of laparoscopic versus open mesh repair
for inguinal hernia: outcome and cost. BMJ. 1998 Jul 11;317(7151):103-10.

Welsh DR. Hernias WCB Publication. 1996 August.

Wexler MJ. The repair of inguinal hernia: 110 years after Bassini. Can J Surg. 1997
Jun ;40(3):186-91.

Wheeler KH. Laparoscopic inguinal herniorrhaphy with mesh: an 18-month
experience. Journal of Laparoendoscopic surgery. 1993 Aug;3(4):345-350.

Wilson MS, Deans GT, Brough WA. Prospective trial comparing Lichtenstein with
laparoscopic tension-free mesh repair of inguinal hernia. British Journal of Surgery
1995, 82, 274-277.

Wright DM, Kennedy A, Baxter JN, Fullarton GM, Fife LM, Sunderland GT, O’'Dwyer
PJ. Early outcome after open versus extraperitoneal endoscopic tension-free
hernioplasty: a randomized clinical trial. Surgery. 1996 May;119(5):552-7.

Zieren J, Zieren HU, Muller JM. Laparoscopic or Conventional Inguinal Hernia Repair
with or without Implant. A Prospective Randomized Trial. Langenbecks Arch Chir
Suppl II. 1996;113():609-10.

Zieren J, Zieren HU, Jacobi CA, Wenger FA, Muller JM. Prospective randomized study
comparing laparoscopic and open tension-free inguinal hernia repair with Shouldice's
operation. Am J Surg. 1998 Apr;175(4):330-3.

84



	Table of contents
	Executive Summary
	Introduction
	The Need for a Review
	RSCM Policy Item #15.50
	RSCM Policy Item #15.51

	WCB Statistics on Hernia
	Literature Search Strategy
	Review References
	Hernia - Medical/Surgical Aspects
	Definition
	Abdominal Wall Herniae
	Groin Herniae
	Epidemiology
	Pathophysiology/Etiology
	Non-Inguinal Herniae

	Return to Activity Issues
	General Issues
	Post Operative Convalescence
	Early Return to Work
	Time Frame of Recurrent Hernia

	Cochrane Library Document
	Discussion/Conclusions
	Etiology
	Postoperative time off work
	Other policy considerations
	Recurrent Herniae

	Financial Implications
	Acknowledgements
	Appendix A
	Appendix B
	Appendix C
	Appendix D
	Appendix E
	Appendix F
	Appendix G
	Appendix H
	Appendix I
	References (Numeric order)
	References (Alphabetic order)

